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OVERVI EW 

With the prec ipitou s  drop in o i l  pr ice s th i s  year , petrol eum 
explorat ion and deve l opme nt b udge t s  h ave been s l ashed , dr i l ling 
has f a l l e n  d r a s t i c a l ly ,  r e s erve s and prod uc t ion are dec l ining , 
and the prod uc t ive c apac ity o f  the indus try i s  b e i ng s e r i o us ly 
thr eatened . The s e  events are le ad ing to greater dependence on o i l  
imports and heightened vulnerab i l ity , and c ou ld l ead t o  a repeat 
of the energy c r i s e s  o f  the l a s t  decade . The energy-produc ing 
areas o f  the nation have been h i t  hard . 

I t  i s  important to d i s t ingui sh between the c oncept s o f  de 
pendence and vu lnerabi l i ty . D ependence i s  me a s ured by the share 
of o il impor ted . V ulnerab i li ty i s  mea sured by the potent i a l  d am
age a phys i c a l  shortage and / or a r apid p r i c e  change c o uld c a us e  
and the lik e lihood o f  s uch event s occ urr ing . 

As the Secretar y o f  Ene rgy noted in reque s t i ng th i s  s tudy in 
September 1 9 8 5 , U . S .  dependence on fore ign energy s ourc e s  had 
dimini shed and the nation ' s  v ulnerabi l i ty to energy s upply d i s 
r uptions had been r ed uc ed . Ne t U . S .  impor t s  o f  c r ude o i l  and 
petro l e um prod uc t s  peaked at 8 . 6  mi l l ion barre l s  per d ay in 1 9 7 7 , 
4 6  percent o f  to t a l  U . S .  petro l e um consumption . Due to the de
cl in ing oil demand and the s tab i li z ation o f  dome s t i c  o i l  produc 
tion, imports dropped s te adi l y  to 4 . 3  mi l l ion barre l s  per day i n  
19 8 5 , 2 7  percent o f  tot a l  consumption . 

A l s o  s igni f i c ant wa s th e s h i f t  away from dependence o n  
Midd l e  E a s t  OPE C *  o i l  t o  more d ive r s e  s o urc e s . Dur i ng the 
1 9 8 1 - 1 9 8 5  per iod , Mex i c o  repl aced S a ud i  Arab i a  as the pr imary 
s upplier of fore ign o i l  to the United S tate s . Impo r t s  o f  c r ude 
oi l and petro l e um prod uc t s  from Mex ico , C anada , and Vene z ue l a , as 
a percentage of to t a l  oil import s ,  rose f rom 2 3  percent in 1 9 8 1  
to 4 3  percent i n  1 9 8 5 . D ur ing th i s  s ame per iod ,  impor t s  o f  o i l 
from Midd le E a s t  OPEC decre a s ed from 2 0  percent o f  impor t s  to 
on ly 6 percent . More s igni f i c ant ly, the share of non- c o mmuni s t  
petro l e um demand s at i s f ied b y  OPEC o i l  dec l ined from 61 percent 
in 1 9 7 7  to 37 pe rcent in 19 8 5 . 

*Middl e  E a s t  OPEC inc l ude s : I r an, I r aq ,  K uwa i t , U n i ted Ar a b  
Emirate s ,  S aud i Arab i a , Qatar,  and the Neutr a l  Zone . 

Note: The study 's final report, which witt present options to avoid or 
mitigate the vulnerability to future energy crises, is under preparation and 
witt be published in early 1 9 8 7 .  
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Now the s e  po s i t ive trend s  toward r educed dependence on 
imported o i l  are being rever s ed . I n  the f i r s t  s even month s  o f  
1 9 8 6 , U . S . o i l  impor t s  increased by 9 0 0 , 0 0 0  barre l s  per day ( 1 8  
percent ) over the c omparab l e  1 9 8 5  per iod , and they are s t i l l  
c l imbing . Dur ing th i s  s ame period , import s  from Midd l e  E a s t  OPEC 
more than doub led from 400 , 0 0 0  barre l s  per d ay to 9 0 0 , 0 0 0  barre ls 
per d ay . I n  the future , add i t iona l impor t s  mu s t  b e  lin ked with 
increa s ed Midd le E a s t  OPEC produc tion . 

The recent severe o i l  price de c line h a s  r e s u l ted i n  s igni f i 
c ant reduct ions in exp l or a tion and produc t i o n  bud ge t s  and d r i ll 
i n g  ac tivi t y ,  wh i ch , i n  turn , have c au s ed ma j or l ayo �f s  i n  the 
p etroleum i ndu s t r y .  In a survey b y  S a l omon Broth e r s ,  Inc . ,  2 0  
ma j or o i l  companie s  i nd i c ated th at they p l an to r educ e th e i r  19 8 6  
exp loration and production budge t s  by 39 percent c ompared to 
19 8 5 , and 1 1 5  i ndependents p l an to cut by 48 p e r c e nt . Dr i l l ing 
r ig s  operat ing in the United S tate s dropped from a pea k  of 4 , 5 0 0  
i n  1 9 8 1  to b e l ow 7 0 0  by mid- 19 8 6 . The dome s ti c  o i l  and g a s  ex
tract ion l abor for c e  fe l l  from a 1 9 8 2  h igh of 7 0 8 , 0 0 0  to 443 , 0 0 0  
in June 19 8 6 . 

The reductions i n  the l eve l o f  exp l o r a t i on and produc t ion 
ac t iv i ty brough t  on by a sus t ained per iod of l ower pr i c e s  and 
reduced c ash f l ow c annot be qu i c kly rever sed . The pr i c e  dec lines 
have s igni fi c antly reduced the wi l l ingne s s  and abi l i ty of ex
ternal sourc e s  (ba n ks , insurance compan i e s , and pub li c l y  r a i sed 
fund s )  to suppor t  the indu s try. The t ime requ i red to r e s tore the 
i ndu stry 's produc tive c apac i ty wi l l  depend on both the depth and 
durat ion of r educed p r i c e s , wh ich determine the ava i l ab i l ity o f  
i nve s tment c ap i ta l , manpower , and equipment . Thi s  t ime lag , n ot 
j u s t  the r educt i on i n  exploration and produc t ion ac tiv i t y ,  wi l l  
act to further i nc r e a s e  U . S .  energy vu lne r ab i l i ty .  

The lower pr ice s are reduc ing U . S . o i l  and g as produc t i on 
and encouraging growth in energy demand . The s e  t rends c omb i ne to 
increa s e  u.s. dependence on impor ted o i l .  Midd l e  E a s t  OPE C  
pos s e s s e s  5 5  p e r c e n t  o f  world proven c rude o i l r e s e rves . I n  
add i t ion , be c au s e  o f  the dependence o f  the non - c o mmuni s t  wor ld on 
Midd le E as t  o i l  and the United S tate s '  trade r e l a t i o ns and o i l  
shar ing agreement s , i t  i s  e s s ent i a l  that the U n i te d  S tate s r ecog
n i ze its vu lnerab i l ity to a ma j or wor l d  o i l  s upp ly d i s rup t i o n . 
The degree o f  vu l ne r ab i l ity wi l l  depend on the l eve l o f  dome s t ic 
o i l  and gas product ion , the s i ze and acce s s ib i l ity o f  the S tra
tegic Petrol eum Re s e rve , the s tab i l ity and d ive r s i ty of U . S .  
energy s ourc e s , and the fea s ib i l ity to u t i l i ze al ternate fue l s . 

A survey conduc ted by the Nat ional P e t r o l eum Cou nc i l  ( NPC ) 
shows on Figure 1 t hat net imports o f  c rude o i l  and produc t s  
could r i s e  from 2 7  percent o f  consumpt ion i n  19 8 5  t o  a lmo s t  5 0  
percent by 19 9 0 . Al s o , the share o f  the o i l  s upp l i ed to the non
commun i s t  wor l d  from Middle E a s t  OPEC c ou ld incre a s e  by 5 0  per
c ent by 1 9 9 0  if real oil pr i c e s  rema in s i gn i fi c an t ly b e l ow the 
1 9 8 5  leve l .  S uch a s i tuation would i nc r e a s e  U . S . vulne r ab i l ity 
to a ma j or wor ld oil supp ly d i s ruption and could p rovide the 
gene s i s  for ano th e r  energy cr i s i s . 
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Figure 1. Net U.S. Oil Imports as a Percentage of Oil Consumption. 

2000 

NOTE: Potential import levels are based on responses to an NPC survey of future supply/demand outlooks that utilized two oil 
price trends provided by the Department of Energy: an upper price trend starting at $18/barrel in 1986 and growing at 
a real rate of 5%/year to $36 in 2000, and a lower price trend starting at $12/barrel in 1986 and growing at a real rate 
of 4%/year to $21 in 2000. 

There i s  no que s t i on tha t the dep r es s ed cond it ions tha t  
ex i s t  in th e petrol eum indus try wi l l  a f f e c t  th e l o ng -term we l f are 
o f  the nation . U nt i l  oil price s inc re a s e  app r e ci a b l y ,  U . S . e x 
plorat ion wi l l  rema in s t agnant , our dependenc e on impo r t s  wi l l  
cont inue to inc r e a s e ,  and our vulnerabi l i ty to o i l  p r i c e  shoc k s  
and po s s ib l e  o i l  shortage s or s toppage s wi l l  r i s e  to an exce s 
s ive ly dange rou s  l eve l . A l l  o f  th i s  wi l l  s e r iou s ly a f f e c t  our 
s trategic and national s ecur ity a s  we l l  a s  our economic s tab i l 
i ty . The i mminence and gravi ty o f  th i s  national ene rgy vu lner
ab i l ity mandate s th at th e Nat i onal Petroleum Counc i l  reque s t  the 
S e c re tary of Ene rgy to c onvey the urgency of the s i tuat ion to the 
Admini s tration , th e U . S .  C ongre s s , and the Ame r i c an peop l e . 

3 



I NTRODUCT I ON 

STUDY RE QUE S T  

On S eptemb e r  2 3 ,  1 9 8 5 ,  S e cretary o f  Ene rgy J ohn S .  
Herrington r eque s ted th a t  th e NPC und e rtak e  a s tudy t o  examine 
the factor s  a f f e c t i ng the nat i on ' s  future s upp l y  of and d emand 
f or oi l and natural gas . The S e c retary ' s  l e tter a l s o  r eque s ted 
that the s tudy examine the f a c t or s  that pre c ip i t ated the 1 9 7 0 s  
energy c r i s e s ,  the ir f inanc i a l  impact on the na t i on ' s  ec on omy , 
the appropr i atene s s  of g overnment ' s  r e s p on s e ,  and th e p otent i a l  
f or th e recurrence of s u c h  c r i s e s . I n  add i t i on ,  t h e  C ounc i l  wa s 
as ked to adv i s e  on h ow the vulnerab i l ity t o  future e n er gy c r i s e s  
can b e  av oided or m i t igated . The C ounc i l  agreed t o  th i s  r eque s t . 
The l etter f r om the S e c r e tary i s  provided in Append i x  A .  

STUDY ORGANI ZAT I ON AND MET HODOLOGY 

To as s i s t  in r e s p ond ing to the S ec r e tary ' s  r eque s t ,  the 
C ounc i l  e s tab l i shed th e C ommittee on U . S . O i l  & Gas Outl ook und e r  
the ch a i rman s h ip o f  J ame s L .  Kete l s en, Ch a i rman and Ch i e f Execu
tive O f f i c e r  of Tennec o Inc . D ona l d  L .  B aue r ,  A c t ing A s s i s tant 
S ecre tary f or F os s i l  Energy, U . S .  Depar tment of Ene rgy, s erve s as 
Government C ocha i rman of the C ommi ttee . Th e C omm i ttee e s tab
l i shed a C oord i nating S ubc ommi ttee t o  aid i t  i n  d i r e c t i ng the 
over a l l  s tudy e f f or t ,  and three task g r oup s -- th e E c on omic and 
Envi r onmental Impacts T a s k  G r oup , the H i s t or i c a l  F a c t or s  T a s k  
Group, and the Future S uppl y/ D emand Fac t or s  T a s k  G r oup . The 
broad member sh i p  of the s e  gr oup s inc lude s repr e s entat ive s of both 
ma j or and i ndependent pe t r oleum compan ie s ,  natur a l  gas p r oduce r s  
and pipe l i ne s ,  the pe t r oleum s ervice s indu s try, the e l ec t r i c  
power and aut omot ive indu s t r i e s ,  energy trade and r e s earch a s s o
c i a t i on s ,  and the ac adem i c ,  c on s u l t ing, f i nanc i a l ,  and e nvi r on
mental c ommun i t i e s . Ros te r s  of the s e  s tudy g r oup s are pr ovided 
in Append ix B .  

At the t ime the C ommittee held i t s  in i t i a l  mee t i ng on 
Apr i l  2 2 ,  1 9 8 6 ,  the p r i c e  of oi l h ad been on a s evere dec l i ne f or 
over f our month s . The s p ot p r i c e  of We s t  Texas I n te rme d i a t e  
crude oi l h a d  d r opped f r om ab out $ 3 2  p e r  barre l in N ovembe r  1 9 8 5  
to under $ 1 2  per barre l ,  a d e c l ine of over 6 0  pe rc ent . I n  th � 
f i r s t  f our months of 1986, e mp l oyment i n  oi l and g a s  extrac t i on 
had f a l len 2 1  per cent,  a t ot a l  of 1 2 7 , 0 0 0  j ob s . S ever e  cutbacks 
in exp l orat i on and deve l opment budge t s  we re be ing announc e d  
almos t  d a i l y . I n  s h or t ,  much of the expl or a t i on and d eve l opment 
s e c t or of the petr ol eum i ndus try was be ing d i smant l ed by the 
rapid de cl ine in the p r i c e  of oi l .  
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The C o mmi t tee fe l t  i t  imperat i ve that an inter im repor t 
shou l d  be d e ve l oped and pub l i shed no l a ter than O c tober 1 9 8 6 , 

.focus ing on the recent s e vere drop i n  o i l  pr i c e s  and i t s  impact 
on the o i l  and gas bu s ine s s  -- and in turn on the e conomic and 
s trateg i c  s ecur i ty o f  the Un i ted S tates . 

The Counc i l 's appro ach to ful f i l l ing the S ec r e tary's reque s t  
ha s been t o  f i r s t  identi fy the var i ous f ac to r s  that a f f e c t  the 
h i s to r i c a l  supp l y  of and demand for o i l  and g a s , then to analyze 
how e ach o f  the s e  factors ope rate s  to i nc r e a s e  or dec r e a s e  supply 
and demand . The s e  analy s e s  are currently i n  progr e s s  and w i l l  be 
di scus s ed in the f i n a l  report . In add i t i on , the f i n a l  repor t 
will pre sent options to a void or mit igate the vu lnerab i l ity to 
futur e  energy c r i s e s . 

As one too l for analyzing fac tors a f fec t i ng o i l  and gas s up
ply and demand , a s ur vey wa s conduc ted o f  future s upp l y / demand 
out l o o ks ut i l i z ing two s impl i f ied p r i c e  trend s  provided by the 
Departme n t  o f  Energy . Thi s  sur vey wa s s e n t  to 5 2  i ndu s try , 
uti l i ty , government , consul ting , and f inanc i a l  c o mmuni ty repre
s entat i ve s ;  3 3  r e s pons es we re rece i ved . The s u r ve y  r e s u l t s  are 
intended to i l l u s tr ate the s e n s i t i vity of s upply and d emand and 
future dr i l l ing ac t i vi ty l e ve l s  to o i l  p r i c e s  and the r e s u l tant 
chang e s  in U . S .  vu lnerab i l ity to future o i l  supp ly d i s rupt ions . 
Re s u l t s  o f  th e s u r vey are d i scus s ed i n  Chapter Two and Append ix C . 

Another s ur vey to e l i c i t vi ews on the near- term out l oo k  for 
dri l l ing wa s s ent to approximate ly 7 , 0 0 0  memb e r s  of the 
I nd ependent P et ro l eum As s oc iation of Ame r i c a  ( I PAA) and to the 
S o c i e ty of I ndependent P r o f e s s iona l E ar th S c i enti s t s  ( S I PE S ); 
1 , 0 2 3  re s pons e s  we r e  rece i ved . S u mmary r e s u l t s  o f  the I PAA/ S I PES 
Dr i l l ing Sur vey are d i scus sed i n  Chapter Two and Append ix D .  

6 



CHAPTER ONE 

ECONOM I C  IMPACTS OF MAJOR O I L  PRICE C HANGES 

As event s o f  the 1 9 70 s  and early 1 9 8 0 s  demons trate , the 
pr ice and ava i lab i l ity o f  energy , and in par t i cu l a r  o i l  and gas , 
play a s ign i f i c ant r o l e  i n  de te rmin ing the ove ra l l  pe rformance o f  
the u.s. ec onomy . Because energy c o s t s  are a perva s ive c omponent 
of total produc t i on and d i str ibut ion c o s ts , change s in energy 
pr ice s a f fect the p r i c e s  of mo s t  good s and s er v i c e s . E nergy i s  
al so an important e l emen t  o f  per s ona l consumpt i o n  expend i tur e s . 
Con s equently , ch ange s in energy p r i c e s  a f f ec t the amount 
hou s eholds can spend on other goods and s e r vi c e s . 

The impact o f  energy pr ice shoc ks on the u . s .  e conomy i s  
he igh tened b y  the importance o f  energy i n  u . s. internat ional 
trade . I n  1 9 79 ,  for examp l e , crude o i l  and petro l eum produc t 
impor ts were nearly $ 5 6  b i l l ion and repre s e n ted over 2 7  percent 
of U . S .  impor t s . The Un i ted S t ate s i s  by far the l ar ge s t  o i l  
impor ter ; i n  1 9 7 9 , impor t s  into th e United S ta te s  ac counte d for 
2 2  perc ent of a l l  wor ld o i l  trade . 

The e f fec ts o f  s evere energy p r i c e  ch ang e s  on mo s t  o f  the 
U . S .  economy is s omewh at o f f s et by the impac t  on the energy 
indus try , wh i ch h a s  accounted for more th an 1 0  percent of tota l 
indu s t r i a l  c ap i t a l  s pend ing in recent year s . The bene f i t o f  the 
current o i l  pr i c e  dec l i ne to the ec onomy has b e en m i t igated by 
the deterioration of the dome s t i c  energy exp l o r a t i on and produc
tion indu s try . 

Among energy s ourc e s , o i l  and natura l g a s  have the greate s t  
impac t  o n  economic ac t iv i ty , due t o  the i r  predom i nant s h a r es i n  
U . S .  energy con sumption ( rough ly two-th i rd s ); the i r  wide s pr e ad 
use in indu s try , transportat ion , heat ing , and e l e c t r i c  power 
generat ion; the l ac k  o f  a l ternatives i n  s ome u s e s  ( such a s  
transportat ion fue l s  and petrochemi c a l  feed s toc ks ); the impor
tanc e of o i l  in international tr ade ; and the f a c t  that o i l  pr i c e s  
strongly in f luence the p r i c e s  o f  other fue l s . 

ECONOMI C  I MPACT OF 1 9 70 s  ENE RGY CRI SES 

I n  1 9 73 - 74 and 1 9 7 9 - 8 0 , l arge inc r ea s e s  in o i l  p r i c e s we re 
tr iggered by e vents in the M idd l e  E a s t -- the Arab O i l  Emba r go 
and the I r an i an Revo lut ion . When the s e  pr i c e  shoc ks occurred , 
the u.s. economy was booming , unemp l oyment was l ow ,  i n f l ation wa s 

acc e l erating , and intere s t  r ate s we re h igh . I n  e ach c a s e , the 
consensus ec onom i c  forec a s t  c a l led for a mi ld r ec e s s ion th e fo l 
lowing year . I n s tead , the U . S . e c onomy s u f fered i t s  two wor s t  
pos t-war rece s s ions dur i ng the 1 9 74 - 75 and 1 9 8 0 - 8 2  per iods . 
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I n  order to determine how much r i s ing o i l  p r i c e s  c ontr ibuted 
to the 19 7 4 - 7 5  and 19 8 0 - 8 2  reces s ions , a s e t  o f  mac roec onomic 
mode l s *  was used to s imulate the U . S . e c onomy a b s e nt the o i l  
pr i c e  sho c ks o f  19 7 3  and 19 7 9 . Monetary and f i s c a l  pol i c i e s  we re 
h e l d  cons tant i n  order to i so l ate the impact o f  the p r i c e  shoc ks 
a lone . Th at part o f  th e rece s s ions not attr ibutab l e  d i re c t l y  to 
the o i l  pr i c e  shoc ks was l arge ly due to the s e  po l ic ie s , wh i ch may 
indeed have been i n f luenced by th e o i l  pr i c e  shoc ks . 

The mode l r e s u l t s  ind i c a te that the c umu l a t ive macroeconomic 
e f fec t s  o f  th e o i l  price shoc ks grew for about two y e a r s  be for e  
l eve l ing o f f . Al l three mode l s  produced s im i l a r  e s t imate s o f  the 
u l t imate impac t s  o f  the 19 7 3  and 19 7 9  o i l  pr i c e  shoc ks . The re
sults obtained u s ing the Whar ton mode l are s u mmar i zed i n  F igures 
2 through 5 .  

F igure 2 i nd i c ate s that the 19 7 3  and 19 7 9  energy p r i c e  
incre a s e s  s h r a n k  the u.s. economy by approxima te ly 2 . 5  percent 
and 3 . 5  per c en t , r e spe c t i ve ly . The 19 7 9  c a s e  shows a greater 
impa c t  b e c au s e , r e l a t ive to the 19 7 3  c a s e , the price i nc r e a s e s  
wer e  l arger and t he l eve l o f  o i l  impor t s  was h igher . I n  today 's 

I I 

� -1.0r
::I: 

-

u 
w 

� 
z 
w � -2.0� 
w 
a.. 
w 
> 

� 
:::> 
� -3.0-
� 
CJ 

LEGEND 
111111111111 Post 1973, 4th Quarter 
•-- • Post 1979, 1st Quarter 

-

-

-4.0------------------�·----�Y�E�A�R------�·----------------� 
1 2 3 

Figure 2. Impact of Oil Price Shocks on Real GNP, in 1982 Dollars. 

*The mode l s  u s ed were economic mode l s  o f  Dat a  Re s ourc e s  
I nc . , Wh arton E conome tr ic Forec a s t ing As s oc i a t e s , and Laurence H. 
Meyer and As soc i a te s . 
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Figure 3. Impact of Oil Price Shocks on Real Business Fixed Investment, in 1982 Dollars. 

economy , each percent r educ t i on in GNP wou ld me an about a $ 42 
b i l l ion reduc t i on i n  the va lue o f  good s and s e r vi c e s  produc ed i n  
th e Un ited S ta t e s . 

A drama t i c  incre a s e  in energy pr i c e s  a f f e c ts bu s i ne s s  s pend
ing more s e ve r e l y  th an the ec onomy in general . A s  shown in 
Figure 3 ,  the l e ve l  of bus i ne s s  f i x ed inve s tment was r e duced by 
about 7 percent by e ach of the 1 9 7 0 s  pr i c e  shoc ks . In today's 
economy , e ach percent red uc t i on in inve s tme nt would mean a $ 5  
b i l l ion dec l i ne i n  i n ve s tme nt in p l an t  and equ ipment e ach y e ar . 

Reduc ed ec onomic ac t i vi ty and bus i ne s s  i n ve s tment h a ve a 
c r i t i c a l  e f f e c t  on j ob s . As Fi gure 4 i nd i c a te s , the 1 9 7 3  and 
1 9 7 9  o i l  pr ice shoc ks inc r e a s ed the unemp l oyme nt r a t e  by approx i
mate ly 1 . 5  and 2 pe r ce n tage poin ts , r e s pe ctiv e l y . In today 's 
economy , each per centage po int i nc r e a s e  i n  the unemp l oyment r ate 
would mean th e lo s s  o f  o ver one mi l lion j ob s . 

The rate o f  i n f l at ion acc e l e r a ted sharply f o l l owing the 
energy price shoc ks . Fi gure 5 portrays the Cons ume r  P r i c e  I ndex , 
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Figure 5. Impact of Oil Price Shocks on Inflation Rate, 
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wh ich j umped an add i t ional three percentage po i n t s  for two years 
fo l l owing each shock . Wh i l e  the rate o f  increas e  then subs ided , 
the l eve l o f  p r i c e s rema ined h ighe r than wi thout the shock s . 
D i f ferenc e s  i n  patterns between the 1 9 7 3  and 1 9 7 9  c a s e s  r e f l ec t , 
among other th ings , the s tatus o f  pr ice contro l s . 

ECO NOMI C  IMPACT OF RECE NT O I L  PRICE DECL I NE S  

The rapid dec l i ne in o i l  pr i c e s  that began i n  l ate 1 9 8 5  h a s  
prompted expectat ions o f  incre a s ed economi c  growth . A dec l ine i n  
o i l  pr i c e s  inc r e a s e s  r e a l  d i s po s able income and s t imu l a t e s  s pend
ing on a l l  good s and s e rvic e s . At the s ame t ime , l ower pr i c e s  
for energy and energy- intens ive produc t s  reduc e the i n f l a t ion 
rate . Al s o , lowe r o i l  p r i c e s  immed iate ly improve the nominal o i l  
trade b a l ance . 

There are several r e a s ons why the s e  pos i t ive e conomic 
e ffec ts o f  dec l i n ing pr i c e s  wi l l  be cons ide rably sma l l e r  i n  mag
ni tude , and s l ower to occur , th an the negat ive impac t s  of the 
1 9 7 0 s  pr i c e  i nc r e a s e s .  B e c au s e  of cons ervat ion e f forts , improve
ment s in energy-use techno l ogy , and th e growth of the s ervi c e  
sector relat ive t o  the .manu fa c turing s e c tor , the U . S .  e c onomy i s  
le s s  energy - i ntens ive th an it wa s i n  the 1 9 7 0 s . Thu s , energy 
pr ice movement s , e ither po s i t ive or negative , h ave sma l l er ec o 
nomic impacts today than they d id in the 1 9 7 0 s . 

I n  add i t ion , the petro leum expl orat ion and produ c t i on s e c tor 
of the U . S . economy wa s s igni f i c antly l arger at the o n s e t  o f  the 
recent price dec l ine . In the 1 9 7 0 s ,  the bene f i t s  of h ighe r o i l  
pr i c e s  t o  th e petro l eum indus try and rel ated indu s tr ie s  only 
s l ightly o f f s e t  the negat i ve impac t on the re s t  of  the e c onomy . 
In c ontr a s t , the negative impac t o f  th e recent p r i c e  co l l ap s e  on 
the s e  indu s tr i e s  o f f s e t s  the bene f it s  to the re s t  of the ec onomy 
to a much greater extent . 

Fur thermore , ad j u s tme nts to chang i ng e c onom i c  cond i t i o n s  are 
never ins tantaneou s and without c o s t . Regard l e s s  o f  wh eth e r  
pr ices r i s e  o r  fa l l ,  c o s t s  a r e  incurred in ad j u s t ing to the new 
price leve l . 

Because o f  the t ime l ag and the s e  ad j u s tme nt c o s t s , the ful l 
economi c bene f i t s  from lowe r o i l  price s wi l l  not be f e l t  unt i l  
cons iderab l e  t ime h a s  pas s ed . Furthermore , a rapid re turn to 
higher pr i c e s , or even the fear of such a rapid r e turn , migh t  
s low the speed o f  ad j u s tme nt and l imit the u l t imate e c onom i c  
bene fi t s . Consume r s  and produc e r s  o f  good s and s e rvi c e s  are not 
l ikely to ch ange s pending hab i t s  or make s ub s tant i a l  i nve s tmen t s  
i f  the pr ice c o l l apse i s  perce ived t o  be tempo rary . Eventua l l y , 
however ,  a s u s t a i ned p e r i od o f  lowe r o i l  pr i c e s should r e s u l t  in 
increa s ed economic activity except in the pe tr o l e um and its re
lated industr i e s , wh ich wi l l  exper ience further depre s s ed a c t iv
i ty ,  l e ading ·  to greater dependence and vu lnerab i l i ty to i nc r e a s ed 
o i l  impor t s . 

11 



REG I ONAL AND S ECTORAL EFFECTS 

D e s p i te the gene r a l ly po s i t ive impac t s  o f  l ower o i l  p r i c e s  
o n  the ec onomy a s  a who l e ,  certain regions o f  t h e  c ountry are 
exper ienc ing s ub s tan t i a l  e conomic deter ioration . 

A s  shown i n  T a b l e  1 ,  the ma j or o i l  produc ing s ta te s  o f  
Texa s , Lou i s i ana , A l a s k a , and Ok l ahoma , wh ich a c c ount for roughly 
1 0  pe rcent o f  U . S .  emp l oyment , are su f fe r ing unemp l o yment r a te s  
we l l  i n  exce s s  o f  the nat iona l aver age . Emp l oyment cuts i n  the 
pe trol eum and petrol eum- s erv ice indus tr i e s  have l ed to unemp l oy
ment in other i ndu s t r i e s  dependent upon consume r s pe nd ing . 

TABLE 1 

UNEMPLOYMENT RATE S I N  
MAJOR OI L PRODUC ING S TATE S 

( Percent) 

Unem El o yment 1 9 8 5  

Uni ted S t ate s 7 .1 
A l a s k a  9 .7 
Lou i s iana 1 1 .5 
Ok l ahoma 7 .1 
Texas 7 .0 

1 9 8 6 

7 .0 
1 0 .8 
1 3 .6 

9 .0 
1 1 .1 

S ou rc e : U . S . Bureau o f  L abor S tat i s t ic s , 
EmEl oyrnent and E arnings , Ju l y  1 9 8 6 , May 1 9 8 6 .  
1 9 8 5  data are average s , 1 9 8 6  u.s. i s  for June . 
198 6 s t ate data are from s tate agenc i e s . 

Ope rating b a s e s  f or s upp l y  and s e rvi c e  c ompan i e s  are gene
ra l ly l o c a ted i n  sma l l  c i t i e s  and towns near o i l  and gas f ie l d s . 
The s e  c ommun i t i e s expanded s ervi c e s  s uch a s  s choo l s , s tree t s , 
ut i l i t i e s , and hou s ing in respon s e  to the o i l  boom s  o f  the l ate 
19 7 0 s  a nd e a r l y  1 98 0 s .  W i th the recent sharp downturn in o i l  and 
gas activit i e s , the s e  commu ni t i e s  mu s t. p ay from an e r oded tax 
b a s e  for the pro j e c t s  i n i t i ated dur ing the growth pe r i od . 

Another important impac t o f  l owe r o i l pr i c e s  on o i l  produc 
ing regions i s  the reduc t ion in s tate revenue s f r om income , s ev 
eranc e , and a d  va lorem taxes . The s e  reduc t i on s  h ave a l re ady l ed 
to s tate government spend ing c ut s  and emp loyee l ayo f f s . 

C e r t a i n  r e g i on s  and indu s tr i e s  h ave bene f i tted f rom the 
lower o i l  p r i c e s . T he pr imary regiona l bene f i c i ar i es are the 
non-pe trol eum produc ing areas . P etrochem i c a l , r e f i n ing , trans
por tation , paper , and me ta l s  indu s tr i e s  are expe r i e nc i ng s ig
n if i c antly l owe r fuel and feeds to ck c o s t s . 
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C HAPTER TWO 

SUPPL Y/ DEMAND RES PONSE S TO MAJO R  O I L  PRICE C HANGE S 

S i nc e i t s  inception in the mid-1 8 0 0 s , th e U . S . o i l  indu s try 
has been through many pe r iods of pr i c e  vo l at i l ity . A s  shown in 
Figure 6 ,  th e annua l perc entage ch ange s i n  o i l p r i c e s  b e twee n  
1 9 0 0  and the ear ly 1 9 3 0 s  r ival tho s e  the wor ld h a s  b e e n  through 
s i nce the early 1 9 7 0 s . 

Current l y , o i l  p r i c e s are un s tab l e . S i nce November 1 9 8 5 ,  
crud e o i l  pr i c e s  have r anged from about $ 3 2  per b arre l to und e r  
$ 1 0  p e r  barrel . S ever a l  c au s e s  o f  o i l  pr i c e  i n s t ab i l i ty ex i s t , 
such a s  d a i l y  o i l  future s mark et f luc tuat ion s ,  s e a s onal demand 
movement s ,  OPEC - induced s upp ly ch ange s ,  and long - t e rm o i l  s upp ly 
and demand imb a l a nc e s . 
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Figure 6. Percentage Change in Annual Average Wellhead Prices (Nominal Dollars per Barrel). 

SOURCE: Salomon Brothers 
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A ma j or f ac to r  a f f e c t i ng price i n s tab i l ity s i nce the mid-
197 0 s  h a s  been th e s h i f t  o f  swing oil produc t i on c apac i ty to 
Midd l e  E a s t  OPEC . Dur ing the 1 9 7 0 s , a s  OPEC ' s  capac i ty ut i l i za
tion l eve l moved above 8 0  percent , s ome memb e r s  we r e  ab l e  to 
ad j u s t  the ir produc t ion to hold pr i c e s  at h igh leve l s .  S ub s e 
quent t o  the s e c ond o i l  pr ice shoc k, due to i n c r e a s e s  i n  non-OPEC 
energy s upp l i e s  and the dec l ine i n  wor ld o i l  d emand , OPEC ' s  c apa
c i ty uti l i za t i on fe l l  to such a low po int th at i n  l ate 1 9 85 s ome 
membe r s  opted to r e g a i n  the i r  mar ke t  share r a ther than hold the 
pr i c e  at former l eve l s .  

P r i c e  i n s tab i l ity i s  d i f f ic u l t  t o  c op e  with i n  the c a p i t a l  
intens ive o i l  and natural gas indu s try, w i th t he l ong l e ad t ime s 
requ i red for i nve s tment. Th i s  p r i c e  i n s t ab i l i ty and the r e s u l t 
i n g  unce r t a i nty repre s ent a n  added r i s k  t h a t  r a i s e s  th e expec ted 
return ne eded to j u s t i fy an inve s tment. 

The wor ld has exper i enced short -term o i l  pr i c e  ins t a bi l i ty 
with i n  l onge r -term o i l  pr ic ing c yc l e s . A trend toward l owe r r ea l  
pr ic e s , a s  occurred in the 1 9 50 s  and 1 9 6 0 s ,  and shown i n  F i gu r e  
7 ,  c arr i e s  with i t  t h e  s eeds o f  i t s  own d e s truc t i on a n d  c an r e 
sult in a sudden p r i c e  s p i ke . Th i s  i s  bec au s e ,  in a l ow p r i c e  
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Figure 7. Annual Average U.S. Wellhead Prices (Constant 1986 Dollars per Barrel). 
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envi ronme nt , inves tment in exploration and d eve lo pment u s ua l ly 
fal ls s hort o f  t he l evel required to mee t  demand growt h .  

EFFECT O F  AC TUAL AND E XPECTED PRICES AND COSTS ON F IND I NG , 
DEVELOP ING , AND PRODUC ING O I L  AND GAS 

Cur r ent and expe c ted o i l  and gas p r i c e s a f f e c t  exp l or a t i on 
and deve lopment a c t i v i ty . Fi gur e  8 compare s a s tandard me a sure 
o f  exploration and deve lopment act ivity , the Hughe s  c ount o f  
ac t ive dri l l ing r i g s , to th e annual aver a ge u.s. we l lhead c rude 
oil pr i c e  in 1 9 8 6  do l l ar s .  I n  g ene r a l , dr i l l ing a ct ivity r i s e s  
and f a l l s  with o i l  p r i c e s . 
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Figure 8. U.S. Wellhead Crude Oll Price and Drilling Rig Activity Levels 
(Constant 1986 Dollars). 

-. Fi gur e 9 shows tot a l  indu s try expend itur e s  to f ind , d eve l op , 
and produc e o i l  and gas . I t  doe s not include fede r a l  and s tate 
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income taxes, dividends, and interest payments. Average wellhead 
crude oil prices are also shown for comparison. Through 1981, 
the industry's expenditures increased, reflecting the rapid 
buildup in exploration and development activity based on the 
assumption that oil and gas prices would continue to grow 
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rapid l y. A fter 1 9 8 1 , h oweve r ,  e xpend i tur e s  fe l l  a s  expl or a t i on 
a nd deve lopme nt activity dec l i ned , due t o  the i ndustry ' s  
percept i on o f  lowe r future oi l and gas p r ic e s . 

A s  activi t y  d e c l ined , c os t s  al s o  dec l ined due to an e xten
s ive ove r supp l y  o f  d r i l l i ng r igs on the mark et . S i nce 1 9 8 1 ,  
dai l y  c ontract rate s f or j ack-up r igs in 2 0 0  f ee t  o f  water d e 
c l ined f r om $ 3 8 , 0 0 0  per d a y  in 1 9 8 2  t o  $ 9 , 0 0 0  p e r  d a y  i n  e a r l y 
1 9 8 6 . For l and r i g s  dr i l l i ng 1 0 , 0 0 0 -f oot we l l s , the da i l y  c on 
trac t rate s fe l l  from a peak of ab out $ 7 , 3 0 0  per d a y  i n  1 9 8 1 t o  
ab out $ 3 , 6 0 0  per d a y  i n  1 9 8 6 . An other me a s ure of the ove r supp ly 
of rigs wa s th e de c l i ne in we l l  c omp l e t i on c os t s. For of f sh ore 
Lou i s iana we l l s  at 1 0 , 0 0 0  to 1 2, 5 0 0  feet , c omp l e t i on c osts f e l l  
from a peak o f  about $ 4 . 5  mi l l i on per we l l  i n  1 9 8 2  to j u st und e r  
$ 3  mi l l ion i n  1 9 8 6 .  
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The l arge drop i n  crude o i l  p r i c e s  in 1 9 8 6  h a s  l owered the 
indus try ' s  p r i c e  expectations onc e  aga in . The Hugh e s  r i g  c ount 
has f a l l en f rom ju s t  und e r  2 , 0 0 0  ri gs a t  the e nd o f  1 98 5 to f ewe r 
th an 7 0 0  r i gs by m i d -1 9 8 6 .  As shown i n  Figur e  1 0 ,  o i l and g a s  
r e s erve add i t ions c o r r e l ate pos i t ive ly with we l l  c omp l e t i on s. A s  
dri l l ing r e ma i n s  depre s s ed , t h e  rate o f  new r e s e rve add i t i on s 
wi l l  dec l i ne and produ c t i on w i l l  f a l l a s  a re su l t . Even i f  th e 
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pr i c e  goe s  back up , produc tion in the l ower 48 s ta t e s wi l l  rema in 
be l ow the 1 9 8 5  l eve l b e c au s e  o f  the dr i l l ing dec l i ne . I t  h a s  
taken f ive y e a r s  o f  d r i l l ing about 8 0 , 0 0 0  we l l s  a nnu a l l y  t o  get 
produc t i on to remain s teady . The f a ll - o f f  i n  dr i l l i ng w i l l  un
dermine muc h  of wh at has been ga ined s ince 1 9 7 9 . 

For we l l s  that are p roduc ing , i t  i s  an ove r s imp l i f ic a t ion to 
as sume th at they wi l l  cont inue produc ing i f  and only i f  revenue s 
from the s al e  o f  t he o i l  exceed the ope r a t i ng c o s t s  o f  the we l l . 
Th e f ac tor s invo l ved i n  whe ther to produc e  a l s o  i n c lude : t he 
phy s ic a l  character i s t ic s  o f  t he r e s ervo i r ;  the shutdown a nd 
s tartup c o s t s  a s soc i ated w i t h  the we l l ;  t he ant i c ipated level and 
pat h of futu r e  pric e s ;  the regul atory and / or c ontr actual r equ i r e
ments as s o c iated w i t h  t he we l l ;  and t he ope r a t or 's n ee d  for 
short-term c a s h  f low . 

DRILL ING SURVE YS 

T he I PAA / SIPE S D r il l ing Survey was s en t  to t he i ndep endent 
produce r s  and petro l eum techn i c a l  s p eci a l i s t s  r espon s i bl e  for t he 
i nve s tment and dr i l l ing dec i s ions for the ma j or i ty o f  the o i l  a nd 
ga s we l l s  dr i l l ed i n  the U ni ted S t a t es . Re s pondents wer e  r e
que s ted to es t imate the i r  l eve l o f  dr i ll ing ac t iv i ty for eac h o f  
the next f ive ye a r s  a s s uming average o i l and g a s  pr i c e s  o f  $13 
per barre l and $ 1 . 3 0 per t hou s and c ub i c  f ee t , r e spec t i ve ly ;  $2 0 
per barre l and $ 2 . 40 per thou s and cub i c  f e e t ;  and $2 7 p e r  barre l 
and $3 . 5 0 per thou s a nd c ub i c  feet. Th e f ir s t  two o i l  pr i c e  
a s s umpt i on s  approx imate the 1 9 8 6- 1 9 9 0  pr i c e s  o f  the l o we r  and 
upper p r i c e  trend s , re spe c t ive l y , of the NPC O i l  & G a s  Out look 
Survey de s c r ibed b e l ow .  The $2 7 pr i c e  a s s umpt i on w a s  s e l e c ted as 
be ing repre s entat ive o f  the price l eve l s  expec ted by the i ndus try 
prior to th e recent s evere pr i c e  dec l ine . 

At an o i l  pr i c e  o f  $1 3 per barre l , the 1 , 0 2 3  re spondents 
expe c t  the i r  d r i l l ing to dec l i ne to 22  percent of the 1 9 8 5  l eve l 
i n  19 86 and to furth e r  dec l ine to 1 5  percent i n  1 9 9 0 . At a pr i c e  
o f  $ 2 0 per barre l , d r i l l ing wou ld f a l l  to h a l f t h e  1 9 8 5  l eve l b y  
1 9 86 and rema i n  a t  t h a t  l eve l t hrough 1 9 9 0 . F ina l ly , at $2 7 per 
barre l , d r i l l ing wou ld i n i t i a l ly de c l ine about 5 p e r c e nt , the n  
inc r e a s e  s te ad i ly t o  about 1 2 4  pe rcent o f  t h e  1 9 8 5  l eve l i n  1 9 9 0 . 

I n  March 1 9 8 6 , the Ame r i c an Petrol eum Ins ti tute (API ) s ur 
veyed 2 1  l a r ge integrated pe tro l eum compan i e s on t h e  e f f ec t  o f  
lower pr ic e s . L ike the I P AA / SI PE S  Dr i l l ing Survey , the r es u l t s  
o f  the AP I  Crude O i l  P r i c e  E f f ec t s  Survey i nd i c at e  that the r e  
wou ld b e  a s u s t a i ned dec l ine in d r i l l ing ac t i v i ty u nd e r  l ow p r i c e  
s cenar i o s . T he AP I s u rvey ind i c a t e s  tha t  we l l  c omp l e t i o ns wou ld 
be 3 1 , 1 0 0  in 1 9 9 1  under a cons tant $1 5 p e r  b arre l s c enar io (1 9 8 5  
do l l a r s ) ,  a d e c l i n e  o f  60 percent; and 12 , 5 0 0  unde r the $1 0 per 
barre l s cenario , an 80  percent dec l ine . T he A P I  s urvey r es pon
dent s pro j ec ted r e l atively unchanged d r i l l i ng ac t ivity ( 7 3 , 40 0  
comp le t ions in 1 9 9 1 )  had p r i c e s  s tayed at th e 1 9 8 5  l eve l o f  $2 8 .  
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LAGGED RE S PONSE IN EXPLORAT ION AND PRODUCTION TO C HANGES IN PRICE 

Oi l and gas exp l orat ion and production is a l ong l e ad -t ime 
bu s ine s s .  An o f f shore pro j ec t  c an e a s i ly take up to ten year s to 
advanc e from pre l imi nary geologi c a l  and geophys i c a l  wor k  to i n i 
ti a l  produc t i on. A n  enhanc ed o i l  recovery ( EOR) pro j ec t  c a n  take 
a s imi l ar l ength of t ime to move from pre l iminary engine e r i ng , 
th rough a te s t  program , dr i l l ing i n j e c t ion wells and i n j e c t ing 
fluid , to the beginn i ng of ter t i ary produc t i o n .  Front i e r  a r e a s , 
such a s  A l a s k a  and deep-water Gu l f  o f  Mex i c o , wh i ch are b e l i eved 
to conta in much of the nation's future o i l  and g a s  r e s e rve s , 
may requ i re 1 0  or more years be fore produc t i on c an b e  obt a ined. 

Today 's oil and gas production s t i l l  bene f it s  f r om the h igh 
o i l  and gas pr i c e s  of the l ate 1 9 7 0 s  and the f i r s t  h a l f  o f  the 
1 9 8 0 s .  The s e  pr i c e s  e ncouraged borrowing and gene r a te d  revenue 
th at was plowed b ack i nto exp l oration and deve l opme nt. The 
dr i l l ing boom of the l ate 1 9 7 0 s  and e a r l y  1 9 8 0 s  wa s fed by the 
expectations o f  eve r -r i s ing o i l  an d gas pr i c e s .  

Conve r s e l y , dec i s ions not to inve s t  b e c au s e  o f  today ' s  l ow 
pr i c e s  h ave a negat ive impact th at wi l l  not b e  v i s ib l e  for years 
to come . Furthermore , when pr i c e s  begin to r i s e , inve s to r s  may 
react s l owly , wa i t i ng unt i l  they can evaluate the upward pr i ce 
trend a s  s u s t a i nab l e .  Fi nanc i a l  i n s t i tution s , wh i c h  have h i s 
tor i c a l l y  s upported the various components o f  the o i l  and g a s  
ind us try , have a l s o  been s t un g  b y  the rapid d e c l ine i n  o i l  and 
ga s price s .  The s e  i n s t i tutions are exper ienc ing i n c r e a s ing 
leve l s  of non-perform ing and und e r �per f orming l o ans , r e s u l t ing i n  
a re trenchment o f  the i r  loan port fo l io s  and an unwi l l ingne s s  or 
inab i l ity to mak e ava i l ab l e  add i t iona l fund ing. 

C ap it a l  for new pro j ec t  f i nanc ing wi l l  b e  made ava i l ab l e  
aga in o n l y  wh en th e loan ing i n s t i tutions have r ebui l t  the i r  
conf idence i n  the l iqui d i ty o f  the indu s try a n d  p e r c e ive a s u s 
tainab l e  upward l y  mov i ng price . I nve s tments by pr ivate and 
pub l ic dri l l ing and produc t ion fund s , a ma j or sour c e  of c a p i t a l  
for independent produc e r s , have dec l i ned 8 0  p e r c e nt from a h igh 
o f  $ 4 .0 b i l l ion i n  19 8 1  to $ 0 .8 b i l l ion in 1 9 8 5 .  In the ab s enc e 
of outs ide c ap i t a l , the petroleum i ndu s try wi l l  b e  r e s t r i c ted to 
its own inte rna l c a s h  f l ow for i nve s tment i n  n ew exp l or a t ion and 
deve l opment pro j e c t s . 

T HE NPC O I L  & GAS OUTLOOK S URVE Y 

The re i s  current l y  con s ider a b l e  unc e r t a i nty over the l ik e l y  
future evolution o f  crude o i l  p r i c e s . As o n e  too l for ana l y zing 
facto r s  a f f ect i ng o i l  and gas s upp ly and dem and , a s urvey o f  
fut ure s upp l y / d emand out l ook s wa s mad e uti l i z ing two o i l p r i c e  
trends prov ided b y  t h e  Department o f  Energy : an upper p r i c e  
trend s t a r t ing at $ 1 8  p e r  b arre l and growing at 5 percent r e a l  
per y ea r , and a l ower p r i c e  trend s tarting a t  $ 1 2 p e r  barre l and 
growing at 4 percent r e a l  per year . The r e s u l tant p r i c e s , 
thr ough the year 2 0 0 0 , are shown in T ab l e  2 .  
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TABLE 2 
RE FINERY AC QU I S I TION COS T  OF C RUDE O I L  

(1 9 8 6  Dol l ar s  per B arre l )  

1 9 8 6  1 9 9 0  1 9 9 5  2 0 0 0  

Upper P r i c e  Trend 1 8  2 2  2 8  3 6  

Lower P r i c e  Trend 1 2  1 4  1 7  2 1  

The surve y r e s pondents were reque s ted to a s s ume the r e  wou ld 
be no change i n  p r e s ent l aws ( e . g .,  no e a r ly d e r e gu l a t i o n  o f  
natur a l  g a s , n o  e a r l y  ph a s eout o f  W i nd f a l l  P ro f i t Tax , c ontinua
t ion of current tax l aw) , no change s in e nv i ronmenta l regu l a t i on s  
or l e a s ing po l i c i e s , n o  dr a s t i c  ch ange s i n  t h e  wor l d  ( such a s  
ma j or war s , revo l u t i on s , o r  the end o f  OPE C ) ,  no d r amat ic changes 
in exch ange rate s among th e wor ld 's currenc i e s , no wor l dwide 
bank ing or f inanc i a l  c r i s e s , no new ma j or techno l og i c a l  break
through s i n  e i ther the produc tion or c o n s umpt i on o f  energy , and 
that r e f in ing c apac ity wou ld be adequate . 

The NPC O i l  & G a s  Outl ook Survey was i n te nded only to e l ic i t  
future s uppl y  and demand l eve l s  that a r e  b e l i eved by the r e s pond
ents to be l ik e l y  if the pr i c e  trends spec i f i e d  were to occur and 
a l l  the a s s umpt i o n s-s pe c if ied prevail .  It i s  r e c ogn i zed that 
fu tur e o i l  pr i c e s  wi l l  probab l y  not fo l l ow e i th e r  of the s e  
trend s .  The s urvey r e s pon s e s , and the data d eve l oped f r om the 
s tudy group ana ly s i s  of the r e s pon s e s , are not intended to b e  
pred i c t i on s , pro j ec t i ons , o r  fore c a s t s  o f  wha t  e i ther the r e 
spondents or the N P C  expec t a s  t o  future o i l  and g a s  s up pl y  o r  
demand and should n o t  be interpreted a s  s uch. The r e s u l t s  are 
inc luded a s  Append ix C and s u mmar i zed in F i gu r e s  1 1  through 1 4. 

Suppl y  Re s pons e to M a j or O i l  Price Reduc t ions 

B e c au s e  the oil price trend s  u s e d  i n  the s urvey s tart we l l  
be l ow 1 9 8 5  l eve l s , U . S .  c rude o i l  produc t i on i s  e s t imated to f a l l  
s ub s tant i a l ly from the 1 9 85 l evel o f  8 .9 mi l l ion b a r r e l s  p e r  day . 
Whi l e  analy s i s  o f  th e s urvey respons e s  i s  not c omp l e ted a s  yet , 
r esu l t s  do g ive s ome ins ight s  and trend i nd i c a t i on s . I n  the 
upp e r  pr i c e  trend , th e s urvey ind icate s tha t  U .S .  c rude o i l  
produc t i on c ould f a l l  t o  about 8 mi l l ion barre l s  p e r  d ay b y  1 9 9 0  
and 6 .4 mi l l ion barre l s  per day by 2 0 0 0 .  L i k ewi s e  for the l ower 
price trend , produc t ion could f a l l  to 7 .1 mi l l ion b a r r e l s  per d ay 
by 1 9 9 0  and 4.5 mi l l ion bar re l s  per day by 2 0 0 0 .  
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As a r es u l t ,  U . S .  n et o i l  impor t s  for the l ower p r i c e  trend 
cou ld r i s e  drama t i c a l ly from about 2 7  p erc ent o f  d om es t i c  c on
sumption in 1 9 8 5  to a lmo s t  5 0  p erc ent i n  1 9 9 0 , about 6 0  p er c e n t  
i n  1 9 9 5 , a n d  a lmo s t  7 0  perc ent in 2 0 0 0 . Th i s  r epr es ent s gre a t er 
o i l  import d ep endenc e th an occurred in the U n i t ed S ta t es i n  the 
late 1 9 7 0 s . Fo r the upp er pr i c e  t r end , impor t  l ev el s  r i s e  to 
over 35 p er c ent i n  1 9 9 0 , ov er 45 percent in 1 9 9 5 , and ove r 5 0  
perc ent i n  2 0 0 0 . 

The s urvey a l s o  ind i c a t es that , und er th e upper pr i c e  tr end , 
3 0  p erc ent o f  non-c o mmuni s t  wor ld d emand wi l l  h av e  to b e  s upp l i ed 
by M idd l e  E a s t  OPEC i n  1 9 9 5  and 3 5  perc ent in 2 0 0 0 , up from 2 1  
per c ent in 1 9 8 5 . Und er th e lower pr i c e  t r end , th i s  d epend enc e 
r i s es to approx imate ly 4 0  perc ent in 1 9 9 5  and ov er 45 percent in 
2 0 0 0 . B ec au s e OPEC po s s e s s e s  6 7  per c ent o f  wor ld p rov en c rude 
o i l  r es erves , 8 2  p er c ent of wh ich are i n  Midd l e  E a s t  OPEC , th er e  
wi l l  b e  n o  prob l em i n  me eting the s e  export l ev el s  i f  OPEC choo s e s  
t o  d o  so . However , a s  OPEC product i on i nc r ea s es and i t s  s urplus 
capac ity d ec l in es , its  memb er s wi l l  have g r eater powe r to r e
s t r i c t  output and i nc r ea s e  pr i c es . 

At th e s urvey pr i c e  tr end s , f a l l ing dome s t i c  g a s  produc t i o n  
plus ava il ab l e  gas impor t s  wi l l  b e  ins u f f i c i ent by the 19 9 0 s t o  
ma intain g a s  consumpt i o n  at h i s tor i c a l  l evel s  ( with we l lhead g a s  
pr i c es d et ermi n ed through a netbac k from t h e  burner t i p  i n  c ompe
tit ion with l ow s u l fur r es idua l fuel o i l  p r i c es )  . 

The " ga s  bubb l e" should end by th e l ate 1 9 8 0 s  i n  the l ower 
pr i c e  tr end and during th e ear l y  1 9 9 0 s  i n  th e h i gh e r  pr i c e  t r end . 
Onc e th e " ga s  bubb l e" end s , in ord er to b a l anc e U . S .  n a tur a l  g a s  
supp ly and d emand , burner t i p  gas pric es wi l l  n eed to r i s e  
s l ightly abov e th e l ow s u l fur r es idua l  fuel o i l  pr i c e  t o  reduc e 
pot ent i a l  d emand , mo s t ly through fuel switch ing back to r e s i du a l  
fuel o i l . 

D emand Res pons e  to M a j or O i l  P r i c e  Redu c t i o n s  

I t  i s  expec t ed th at l ower o i l  pr i c es wi l l  i nc r ea s e  o i l  de
mand and s t imu late th e e c onomy , thu s inc r ea s ing over a l l  e n ergy 
demand . Th i s  i s  re f l ec t ed i n  r espons es to the NPC O i l  & G a s  
Outlook S urvey . I n  th e upp er pric e trend , tot a l  energy and o i l  
con sumption i nc r ea s e  a t  averag e  rates o f  1 . 1 p er c ent and 0 . 7 
p ercent p er y ear , r espective ly , b etween 1 9 8 5  and 2 0 0 0 . For th e 
lower pr i c e  tr end , th e r a t es o f  incre a s e  a r e  1 . 3 and 1 . 7 p er c ent 
per y ear , r espec t ive l y . The bulk o f  th e o i l  c o n s umpt i o n  i nc r ea s e  
occur s i n  th e transportation , indus t r i a l , and el e c t r i c  ut i l ity 
s ector s .  

Energy c on s umpt i on patterns i n  the i ndu s tr i a l  s ec to r  h av e  
been domi n ated s i nc e 1973 b y  improv ed cons ervat i on and s truc tu r a l  
change s , no tably t h e  tr end away f rom en ergy-intens ive product s . 
Survey r e s pon s es g ener a l ly c ont inue th es e patterns for both o i l  
pr i c e  trend s , a l though a t  a s omewhat d imin i s h ed pac e c omp a r ed to 
rec ent y ears . 
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Figure 11. U.S. Oil Supply/Demand Balance. 
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Figure 12. U.S. Natural Gas Supply/Demand Balance. 
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SURVEY RESPONSE 

U.S. OIL SUPPLY/DEMAND BALANCE 
(Millions Barrels Per Day) 

Upper Price Trend 

Domestic Consumption 

Domestic Crude Oil Production 
NGL and Other Supply 

Total Domestic Supply 

Net Imports Needed to Meet Demand 

Imports as a Percent of Consumption 

Lower Price Trend 

Domestic Consumption 

Domestic Crude Oil Production 
NGL and Other Supply 

Total Domestic Supply 

Net Imports Needed to Meet Demand 

Imports as a Percent of Consumption 

Actual 
1985 
15.7 

8.9 
2.5 

11.4 
4.3 
27% 

15.7 
8.9 
2.5 

11.4 
4.3 
27% 

SURVEY RESPONSE 

1990 
16.3 

8.0 
2.1 

10.1 
6.2 
38% 

17.6 
7.1 
2.1 

9:2 
8.4 
48% 

U.S. NATURAL GAS SUPPLY/DEMAND BALANCE 
(Trillion Cubic Feet Per Year) 

Upper Price Trend 

Domestic Consumption 

Domestic Production (Dry Gas) 
Net Imports 
Other Supply & Inventory Change 

Total Supply 

Memo: Unsatisfied Gas Demand 
Filled By Oil -- TCF 
Million barrels per day, 

oil equivalent 

Lower Price Trend 

Domestic Consumption 

Domestic Production (Dry Gas) 
Net Imports 
Other Supply & Inventory Change 

Total Supply 

Memo: Unsatisfied Gas Demand 
Filled By Oil -- TCF 
Million barrels per day, 

oil equivalent 
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Actual 
1985 

17.2 

16.4 
0.8 
0.0 

17.2 

17.2 
16.4 

0.8 
0.0 

17.2 

1990 

17.6 

16.4 
1.3 

( 0. 1) 
17.6 

17.0 
15.5 

1.5 
0.0 

17.0 

0.3 

0.1 

1995 
17.0 

7.0 
2.1 
9.1 
7.9 
47% 

19.0 
5.7 
1.9 
7.6 

11.4 
60% 

1995 

17.3 

15.2 
2.2 

( 0. 1) 
17.3 

15.5 
13.3 

2.2 
0.0 

15.5 

0.7 

0.3 

2000 
17.4 

6.4 
1.9 
8.3 
9.1 

52% 

19.9 
4.5 
1.8 
6.3 

13.6 
68% 

2000 

17.0 

14.5 
2.6 

( 0. 1) 
17.0 

0.2 

0.1 

15.0 
12.4 

2.6 
0.0 

15.0 

1.0 

0.5 
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Figure 13. Non-Communist World Oil Supply/Demand Balance. 

NON-COMMUNIST WORLD OIL SUPPLY/DEMAND BALANCE 
(Million Barrels Per Day) 

Actual 
ua�er Price Trend 1985 1990 1995 

'I'otal Consumption 45.8 48.2 50.5 

Non-OPEC Crude Oil and NGL 25.1 24.7 23.9 
Other Supply 3. 3 2.9 2.6 
OPEC Crude Oil & NGL Production 17.1 20.6 24.0 

Total Supply 45.5 48.2 50.5 

Memo: Middle East OPEC Crude Oil 
as a Percent of Total Supply 21% 25% 30% 

Lower Price Trend 

Total Consumption 45.8 51.0 54.7 

Non-OPEC Crude Oil and NGL 25.1 22.4 20.4 
Other Supply 3.3 2.8 2.5 
OPEC Crude Oil & NGL Production 17.1 25.8 31.8 

Total Supply 45.5 51.0 54.7 

Memo: Middle East OPEC Crude Oil 
as a Percent of Total Supply 21% 32% 40% 
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2000 

52.5 

22.5 
2.5 

27.5 
52.5 

35% 

58.0 

18.6 
2.4 

37.0 
58.0 

46% 
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Figure 14. Thtal U.S. Energy Consumption by Fuels. 

U.S .  ENE RG Y CONSUMPT I ON B Y  FUELS 
( Quad r i l l ion BTU / Year ) 

Ac tual 
U pper P r i c e  Trend 1 9 8 5  1 9 9 0  1 9 9 5  

-- --

Petro l eum L iqu i d s  3 0 .9 3 2 .2 3 3 .5 
Natur a l  G a s  ( D ry) 1 7 .8 1 8 .1 1 7 .8 
Coal 1 7 .5 1 9 .2 2 2 . 0  
Nuc lear , Hydro ,  Other 1 0 .3 1 2 .7 1 3 . 3  

Total Pr imary Energy 7 6 .5 8 2 .2 8 6 .6 

Lower P r i c e  Trend 

Pe tro leum Liquids 3 0 .9 3 4 .8 3 7 .5 
Natural G a s  ( Dry) 1 7 .8 1 7 .5 1 6 .0 
Coal 1 7 .5 1 9 .3 2 2 .4 
Nuc l e ar , Hydro , Other 1 0 .3 1 2 .6 1 3 .2 

Total P r imary Energy 7 6 .5 8 4.2 8 9 .1 

2 5  

2 0 0 0  

3 4.3 
1 7 .5 
2 5 . 3  
1 3 .5 
9 0 .6 

3 9 .4 
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CHAPTE R THREE 

IMPACTS OF RECENT PRICE DECL I NE S  ON 
PETROLEUM SERVICE AND SUPPL Y SECTORS 

The o i l  and gas exploration and produ c t i o n  i ndus try is made 
up of thous and s of produc er s ,  man ufacturer s ,  s upp l i e r s , and 
s erv i c e  c ontr actor s .  O i l  and gas c ompan i e s  re ly exte n s ive ly on 
spe c ial i zed subcontr ac tor s  for the ir exp l o r a t ion,  deve l opment, 
and we l l  comp l e t ion wor k .  Wh i l e  the recent pr i c e  d ec l i ne h a s  
a f f e c ted a l l  s e gments o f  the petro leum indus try , i t  h a s  been 
part i cu l a r ly onerou s  for the c ompan i e s  th at c ompr i s e  the o i l  
fie ld s e rv i c e  and s upp ly s ec tor. 

A va s t  ne twork of s upply and s ervic e  c ompan i e s  operate s in 
near ly two -th i rd s  of the s tat e s .  Ne a r ly all f i e ld work is done 
by the s upply and s erv i c e  s e gme nt of the i ndu s try. Many are 
sma l l  independent contrac tor s ,  who supp l y  s e rvi c e s  at the we l l  
s ite s o r  a t  the producer s '  f i e ld operation s .  

Servi c e s  th at a r e  s upp l ied d i rectly i n  the f ie ld b y  con
trac tor s inc lude geophy s i c a l  surveys , geo log i c a l  s upe rvi s ion and 
surve i l l ance ,  d r i l l ing s ervi c e s ,  o f f shore s ervi ce s ,  o f f shore 
plat form d e s ign and cons truc tion, s t imu l at i o n ,  s ur factant 
inj ection,  and we l l  s ervic i ng .  

T h e  ma j or type s o f  e quipme nt u s ed by t h e  o i l  f i e ld s erv i c e  
indu s try c an be gene r a l l y  grouped under d r i l l ing,  produc t ion, 
we l l  s er vi c ing, and transportation. The indu s try is a ma j or 
consumer o f  tubu l ar s te e l  good s ,  in the form o f  d r i l l  p ipe , 
c a s ing, tub ing , and l ine p ipe . I n  add it ion to u s ing h igh l y  
spec i a l i zed techn i c a l  equ ipment, t he o i l  f i e ld s e rvice i ndu s try 
us es much gene r a l  equ i pment and mach inery that is manu f a c tu r ed 
and s upp l ied by c ompan i e s  not in the petro l eum i ndu s try. 

EMPLO YME NT 

The tota l number o f  emp l oye e s  in U .S . o i l  and g a s  e x tr a c t i on 
ha s fluc tuated h i s to r i c a l ly with the p r i c e  o f  o i l, a s  s hown i n  
F igure 1 5 . S ince the p e a k  y e a r  1 9 8 2 , t o t a l  o i l  a n d  gas extrac
tion emp l oyment dropped from 7 0 8 , 0 0 0  to 4 4 3 , 0 0 0  i n  June 1 9 8 6 , a 
lo s s  o f  2 6 5 , 0 0 0  j ob s  ( 3 7 pe rcent). S e rv i c e  indu s try empl oyment 
dec r e a s ed from 4 3 5, 0 0 0  to 2 1 2 , 0 0 0 , a l o s s of 2 2 3 , 0 0 0  j ob s  (51 
percent) . Th i s  i nd i c a t e s  that 8 4  percent o f  the to t a l  l o s s o f  
j ob s  wa s i n  th i s  s egment o f  the indu s try. Accord ing t o  a D r e s s er 
I ndu s tr i e s  repo r t ,  s ervi c e  in du s try f i e ld emp loyment can be 
expec ted to f a l l  from an ave rage o f  2 4 1 , 0 0 0  pe r s on s  in 1 9 8 5  to 
1 7 4 , 0 0 0  per s on s  i n  1 9 8 6 , a dec l ine of 2 8  p er c e n t .  In add i t ion,  
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by the e nd o f  19 8 6  the Dre s ser report i nd i c a t e s  th at s e rv i c e  
empl oyme nt could b e  b e l ow 12 0 , 0 0 0 . The r e c e nt AP I s tudy , " Two 
E nergy Futures , "  i nd i c a t e s  th at for every $1 bi l l i o n  reduc t ion i n  
o i l  a nd g a s  i nves tme nt , the petrol eum i ndu s try wi l l  l o s e  mor e  
tha n  10 , 0 0 0  j ob s , a nd other i ndu s tr i e s  nat i o nwide c ou l d  l o s e  more 
than 8 , 0 0 0  add i t i o na l  j ob s . 

Executives i n  the o i l  s ervi ce i ndu s tr i e s  e s t imate tha t  a 
per iod o f  about three years i s  requi red to tra i n  pe r s o nne l for 
s ki l l ed oil s ervice j ob s . For h ighly s ki l l ed f i e ld s er v i c e  j ob s , 
seve n  to ten year s may be requi red . The long e r  the per iod o f  
depre s s ed dr i l l i ng per s i s t s , the mor e s ki l l ed per s o nne l wi l l  
l e ave the i ndus try a nd the more d i f f ic u l t  i t  wi l l  b e  t o  r e s pond 
to a rapid upturn.  

For the exploration a nd produc tion s e gme nt of petro l eum 
operations , unive r s ity tr a i ned geologi s t s , geophys i c i s t s , a nd 
petrol eum e ng i ne e r s  are c r it i c a l . S urvey s o f  ma j or unive r s i t i e s 
show that e nr o l lme nt s  i n  petrol eum engi neer i ng and geo logy peaked 
in the e a r ly 19 8 0 s , the n  fe l l  rapidly through 19 85 . In spite 
of t h i s , the S o c i e ty of P e trol eum E ng i ne e r s  reports tha t  ther e  
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has been a l arge ove r s upp ly o f  petro l eum engine e r ing gradua t e s  
s ince the 1 9 8 0 -8 1  ac ademic year . Th i s  ove r s upp l y  i s  pro j e c ted to 
l a s t  at l e a s t  through the end of the decade . 

I t  i s  probab l e  th at s u f f i c i e n t  techn i c a l  manpowe r wou l d  be 
ava i l able in the event of an upturn i n  dr i l l ing for s everal 
ye ars . In the l onger term , fewer graduate s ,  and th e f i rmer 
entrenchment i n  a l te r nate c a reer s of gradu a t e s  not h i r ed and 
tr a i ned by petrol eum c ompan i e s , wi l l  prob ab ly impede the abi l i t y  
o f  the indu s try t o  r e s pond to a n  up turn . 

E QUI PMENT 

I ndus try survey s i nd i c ate that to t a l  U . S . dr i l l i n g  r ig 
uti l i z ation , on shore and o f f shore , h a s  f a l l e n  by 6 0  percent from 
the end o f  1 9 8 5  through mid - 1 9 8 6 . Ac cor ding to O f f sh o r e  D a t a  
Serv i c e s ,  I nc . , u t i l i z at i on o f  mob i l e  o f f shore r ig s  i n  th e Gu l f  
o f  Mex i c o  wa s a t  29 pe r c e n t  in mid - Augu s t  1 9 8 6  ( 7 1 mob i l e  r ig s  
under contrac t o u t  o f  24 4 ava i l able ) . Th i s  i s  a dec l i ne from 
l ate Decembe r  1 9 8 4  when th e peak number o f  r i g s  under contrac t in 
th e Gu l f  was 23 2 out o f  24 9 ava i l ab l e , a 93  percent u t i l i z a t ion 
rate . 

Mo s t  companie s i n  the o i l  f ie ld se rv i c e  i ndu s try are be ing 
forced to d i s po s e  of id l e  equ ipme nt to cut c o s t s  a nd / or mee t  
debt payment s .  Th i s  i s  re f l ec ted i n  the a lmo st d a i l y  auc t i o n s  i n  
wh ich modern d r i l l ing mach i nery and o i l  f ie ld equ ipme nt a r e  be i ng 
so ld for a s  l i t t l e  a s  2 to 5 cents on the d o l l ar . S ome o f  the 
us ed equ ipme nt is be ing s o ld to foreign ope r a t o r s  for use out s ide 
the Uni ted S tate s . W i th t ime , the rema i n i n g  i d l e  f l e e t  w i l l  
dec l i ne through corros ion , l ack o f  maintenanc e , and c a n n ib a l i z a 
tion for s pare parts . 

The di s tre s s ed mark e t  for u s ed equ ipme n t  l im i t s  the bene f i t  
of s e l l ing th e equ ipment , and many comp an i e s  h ave b e e n  and are 
continuing to be forced into b ankruptcy . The I nterna t iona l 
As s o c i a t ion o f  D r i ll i ng Contr ac tor s ( I ADC ) e s t ima t e s  th at 4 0  
percent o f  the f i rms e ngaged in contract dr i l l ing four year s ago 
have l e f t  the f ie ld , and many more are s trugg l ing to s urvive . 

The ab i l i ty o f  the o i l  and gas indu s try to re- equ ip i t s e l f  
in the futur e wi l l  be l im i ted by seve r a l  f a c t o r s . Th e f r agme nta 
t ion o f  equipment , the l o s s  o f  equipme nt to ove r s e a s  buy e r s ,  and 
the l ack of e conomic incentive or abi l i ty to ma i n t a i n  i d l e  equ i p 
ment wi l l  reduce i t s  ava i labi l i ty when demand i nc r e a s e s .  There 
i s · a  s ub s tanti a l  c o s t  a s soc i ated with r e ac t ivating a s tacked r i g  
even i f  i t  were prope r ly mo thba l l e d .  Many o f  the manu fac turers 
of oil  f i e ld s ervi c e  equ i pment are no l onger i n  ex i s te n c e , or 
have d i spo sed of much of the i r  man ufac t ur i ng equ i pment . 

Dur i ng a t ime tha t  the s e rv ice i ndus try i s  be i ng rebu i l t  i n  
re spon s e  t o  a s h arp upward s h i f t  in p r i c e s , shortage s o f  r i gs , 
equ ipment , s e rvice capab i l i ty ,  and cr ews may o c c ur . S o  l ong a s  
the current ove r s upp l y  o f  e quipme n t  ex i s t s , s i gni f ic an t  equ ipme nt 
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co s t  in f l at i on wou l d  not be a probl em . Howeve r , a prol onged 
depr e s s ion of the s e rvice i ndu s try wou ld r educ e the equ ipme n t  and 
pe r s onnel ove r s upp l i e s . The r e a f ter , s igni f i c ant equipment and 
we l l  operating i n f l at ion could occur dur ing a rapid bu i ldup i n  
the e a r l y  1 9 9 0 s  s uch a s  th at wh ich occurred in the 1 9 7 0 s . From 
1 9 7 2  throug h 1 9 8 1 , d r i l l ing c o s t s  and dr i l l ing equ ipme nt c o s t s  in 
the U n i ted S tate s i n c r e a s ed at ave rage annua l c ompound growth 
r ate s o f  1 7 . 6  and 1 5  pe r c ent , re spe c t ive ly . Over the s ame 
per i od , the U . S .  GNP de f l ator incre a s ed at 7 . 6  percent per y e ar . 
The s ub s tant i a l  r e a l  incr e a s e s  in c o s t s  o f  dr i l l i ng , equipment , 
and operat ing re f l e c t  the i ne f f ic ienc i e s  o f  rapid i n c re a s e s  i n  
indu s try ac t i v i ty . 

SERV I CE I NDU STRY F I NANC IAL PLIGHT 

As noted above , much of the s ervice i ndu s try i s  c ompo sed o f  
sma l l  compan i e s  provid ing l o c a l  s e rvi c e s  t o  the exp l o r a t i o n  and 
produc t i on s e c tor of the petro l eum indus try . Cur r ent d ata on the 
impac t of dec l in ing o i l  p r i c e s  on the s e  sma l l  c ompan i e s  i s  
d i f f ic u l t  to mon i tor , but Wa l l  S treet doe s fo l l ow the per formance 
of the l arger c ompa n i e s . For the 2 0  o i l  s ervi c e , equ ipment , and 
dr i l l ing compan i e s  c overed b y  S a lomon B rother s ,  I nc . , ne t l o s s e s  
for the June 1 9 8 6  quar ter tota l ed $ 2 8 5  mi l l i on ( ex c lud ing a s s e t 
wr i te - o f f s )  ver s u s  $ 2 6 0  m i l l ion in pro f i t s  i n  the y e a r - ago 
per i od . S a l omon B r othe r s  expe c t s  1 8  of the s e  20 l arger c ompan i e s  
t o  l o s e  money i n  the rema i nder o f  th i s  year . I f  the s e  ma s s ive 
l o s s e s  cont i nue , th e future ab i l i ty of the s e r v i c e  i ndus try to 
r e spond to i n c re a s e d  demand wi l l  be que s t ionab l e . 

RE SEARCH AND DEVELOPMENT 

Ano ther a r e a  s ever e l y  a f f ec ted by the current d ownturn i s  
exp l or ation and produc t i on re s e arch . Ac c o rd ing t o  pre s s  repo r t s , 
o i l  c omp an i e s  h ave cut b ac k  sharply on R & D  budge t s  and pers onne l , 
with reduc t i o n s  on the o rder o f  one -th i rd to one -ha l f  from 1 9 8 5  
to 1 9 8 6 . Grant s to univer s i t i e s  and othe r r e s earch i n s t i tu t i ons 
also h ave been cut b ack . Le s s e ned re s e arch i n  such a r e a s  a s  deep 
water dr i l l ing , improved s e i sm i c  me thod s , and e nhanced o i l  re
covery wi l l  r educ e the amount of oil and g a s  th at is  p roduced i n  
the future . A s  pr i c e s  r i s e , fund s wi l l  b e  r e s tored , b u t  program 
deve l opment wi l l  i nvolve l ead t ime s , po s s ib l y  even l onger th a n  
tho s e  t h a t  preva i l  now . 

EXPORT OF TECHNOLOGY 

H i s tor i c a l ly , the u . s . dome s t i c  dr i l l ing and o i l  f ie l d  
service indu s tr i e s  h ave provided the wor ld w i th the t e chnol ogy to 
explore , dr i l l , deve l op , and produce the wor ld ' s  o i l  and g a s  r e 
sourc e s . They s ti l l  l e ad and s u s t a i n  the mod e r n  wor ldwide dr i l l 
i ng i ndu s try . Th i s  te chno logy h a s  been r e ad i l y  sh ared with the 
wor ld , but th e current co l l ap s e  of th i s  i ndu s try may p e rmanent l y  
a f f e c t  the indu s try ' s  r o l e  a s  a n  exporter f o r  the Uni ted S ta te s . 
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Companie s in other nat ions , many o f  wh ich are s tate-owned , are 
taking advantage o f  d i s tre s s ed equipme nt p r i c e s , w i th the s upport 
o f  government or nat ional programs th at encourage the deve l opmen t  
o f  the i r  own o i l  f i e ld s ervice indu s t r i e s .  

No te : The s tudy ' s  final report� w hich will present options to avoid or 
mi tigate the vulnerability to fu ture energy crises �  is under preparation and 
wi ll be published in early 1 98 7 .  
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APPEND I X  A 

S i n c e  t h e 1 9 7 0 1 s e n e r g y c r i s e s , t h e r e h a v e  b e e n  
n u m e r o u s t e c h n i c a l  d e v e l o p m e n t s  i n  t h e  p r o d u c t i o n  a n d  
c o n s u m p t i o n o f  e n e r g y a s  w e l l a s  n e w  a n a l y t i c a l  t o o l s 
a n d  m o d e l s d e v e l o p e d  f o r l o o k i n g  t o  t h e  f u t u r e . O u r  
e n e r g y e f f i c i e n c y h a s  i n c r e a s e d ; d o m e s t i c e n e r g y 
r e s o u r c e s  a r e b e i n g d e v e l o p e d  m o r e  e f f e c t i v e l y ; r e a l 
p r i c e s  h a v e  d e c l i n e d ; U . S .  d e p e n d e n c e  o n  f o r e i g n  e n e r g y 
s o u r c e s  h a s  d i m i n i s h e d ; a n d  t h e  N a t i o n • s  v u l n e r a b i l i t y 
t o  e n e r g y s u p p l y  d i s r u p t i o n s  h a s  b e e n  r e d u c e d . 
H o w e v e r ,  w e  m u s t  n o t  b e c o m e  c o m p l a c e n t  b e c a u s e  t h e  
f a c t o r s  t h a t  d e t e r m i n e  f u t u r e e n e r g y s u p p l y  a n d  d e m a n d  
a r e c o n s t a n t l y  c h a n g i n g .  

A c c o r d i n g l y , I a m  r e q u e s t i n g  t h e  N a t i o n a l 
P e t r o l e u m  C o u n c i l t o  u n d e r t a k e  a n e w  s t u d y e x a m i n i n g 
t h e  f a c t o r s  a f f e c t i n g  t h e N a t i o n • s  f u t u r e  s u p p l y  a n d  
d e m a n d  o f  o i l a n d  g a s . T h e  s t u d y s h o u l d  a l s o  e x a m i n e  
t h e  s e t  o f  f a c t o r s  t h a t  p r e c i p i t a t e d  t h e  1 9 7 0 1 s  e n e r g y 
c r i s e s , t h e i r f i n a n c i a l  i m p a c t  o n  t h e  N a t i o n • s  e c o n o my ,  
t h e  a p p r o p r i a t e n e s s  o f  g o v e r n m e n t • s  r e s p o n s e , a n d  t h e  
p o t e n t i a l  f o r a r e c u r r e n c e . T h i s r e t r o s p e c t i v e 
a n a l y s i s  s h o u l d  p r o v i d e  a d v i c e o n  h o w t h e v u l n e r a b i l i ty 
t o  f u t u r e  c r i s e s  c a n  b e  a v o i d e d  o r  m i t i g a t e d . 
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DESCRI PTI ON OF THE NATI ONAL PETROLEUM COUNC IL 

In May 1 9 4 6 , the P r e s i dent sta ted tha t  he had been imp r e s sed by 
the con t r i bu t i on mad e through gove r nmen t/ i nd u s t r y  coope r a t i on to the 
s ucce s s  o f  the Wor ld Wa r I I  pe t r oleum p r og r am .  He f e l t  t h a t  t h i s  
close r e l a t i on s h ip s hould be con t i nued and sugg e s t ed th a t  the S e c r e
t a r y  of the I n t e r i o r  e s ta bl i sh an i ndus t r y  or g an i z a t ion to p r ov i d e  
adv i ce o n  o i l  and g a s  ma t t e r s . P u r s uant t o  th i s  r eque s t , I n t e r i o r  
Sec r e t a r y  J .  A .  K r u g  e s tabl i shed t h e  Nat ional Pe t r o l e um Counc i l  on 
J une 1 8 , 19 4 6 . I n  Oc to ber 19 7 7 , the Depar tme n t  o f  E ne r gy wa s e s t a b
l i shed and the Counc i l ' s funct ions we r e  t r an s f e r r ed to the new d e 
par tmen t . 

The so le pu r pose o f  the NPC i s  to adv i s e , i n form , and ma k e  r ec 
ommenda t ions to t h e  Sec r e t a r y  of Ene r g y  on any ma t t e r , r eque s ted b y  
h im ,  r e la t i ng t o  pe t r oleum or t h e  pe t r o l e um i nd u s t r y . Ma t t e r s th a t  
t h e  Se c r e t a r y  wo uld l i k e  t o  have con s i d e r e d  b y  th e Counc i l  a r e  s u b
m i t ted a s  a r e que s t  i n  the form of a l e t t e r  ou t l i n i ng the na t u r e  and 
scope of the s t udy . The Counc i l  r e s e r v e s  the r i g h t  to d e c i d e  
whe the r i t  w i l l  con s i de r  any ma t t e r  r e f e r r ed t o  i t . 

E x ampl e s  o f  r ec e n t  ma j or s t ud i e s  und e r t a k e n  by the NPC a t  the 
r eque s t  of the S ec r e ta r y  i nc lude : 

• Ma te r i al s  and Manpowe r Requ i r emen t s  ( 1 9 7 9 ) 

• P e t r o leum S torage & T r anspor ta t i on Capac i t i e s ( 19 7 9 ) 

• Re f i ne r y  F l e x i b i l i ty ( 1 9 7 9 , 1 9 8 0 )  

• Unconven t i onal Gas Sou r c e s  ( 1 9 8 0 ) 

• Eme r gency P r epar edness for I n t e r r up t i on o f  P e t r o l e um 
Impor t s  i n to th e Un i t ed S tate s ( 19 8 1 )  

• u . s . A r c t i c  O i l & Ga s ( 1 9 8 1 )  

• Env i r onme n t a l  Cons e r va t i on - - The O i l  and G a s  I nd u s t r i e s  ( 19 8 2 )  

• Th i r d  Wor ld P e t r o leum Deve lopment : A S ta teme n t  
o f  P r i nc i ple s ( 19 8 2 )  

• P e t r o l e um I nve n tor i e s  and S to r ag e  Capac i ty ( 1 9 8 3 , 1 9 8 4 ) 

• Enh anced O i l  Recove r y  ( 19 7 6 , 19 8 4 ) 

• The S t r a teg i c  P e t r o leum Re s e r ve ( 1 9 8 4 ) 

• u . s .  P e t r o l e um Re f i n i ng ( 1 9 8 6 ) . 

The NPC doe s no t conc e r n  i t s e l f  w i th t r ade pr ac t i c e s , nor doe s  
i t  engage i n  a ny o f  t h e  u s ual t r ad e  a s s oc i a t i on a c t i v i t i e s . The 
Counc i l  is s ubj ec t to the prov i s i ons o f  the Fede r a l  Ad v i sor y Com
mi t te e  Ac t of 1 9 7 2 . 

Member s o f  the Nat i onal P e t r o l e um Counc i l  a r e  appo i n ted by the 
Sec r e ta r y  o f  Ene r g y  and r epr e s ent a l l  s e gme n t s  of pe t r o l e um i n
ter e s t s . The NPC i s  headed by a Cha i rman and a V i ce Ch a i r man , who 
a r e  e lec ted by the Counc i l . Th e Counc i l  i s  s uppo r ted e n t i r ely by 
volun ta r y  con t r i bu t i ons f r om i t s  membe r s . 
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NAT I ONAL PETROLEUM COUNC I L  

MEMBERSH I P  

ALLEN , J ac k  M . , P r e s i d e n t  
Alpa r Re s o u r c e s , I n c . 

AMES , Eug ene L . , J r . 
P r e s i d e n t  
Ve n u s  O i l  Company 

ANDERSON , G le n n  P . , P r e s i d e n t  
Andover Re so u r ce s  Co r por a t i on 

ANGELO , E r ne s t ,  J r . 
P e t r o l e um Eng i ne e r  
M i d land , T e x a s  

BADEN , J o h n  A . 
Exe c u t i v e  D i r ec to r  
Mag u i r e O i l  and G a s  I n s t i t u te 
Sou t h e r n  Me thod i s t  Un i v e r s i ty 

BAI LE Y , Ra lph E .  
Cha i r ma n  and 

Ch i e f  E x ec u t i v e O f f i c e r  
Conoc o I n c . 

BARNES , J ame s E .  
P r e s i d e n t  and 

Ch i e f  E x ec u t i v e  Of f i c e r  
MAPCO I n c . 

BARTON , W .  A .  
Cha i r ma n  Eme r i t u s  
B a r ton Va lve Comp any , I nc .  

BAS S , S i d R . , P r e s i d e n t  
B a s s  B r o t he r s  E n t e r p r i s e s , I nc .  

BOOKOUT , J o h n  F .  
P r e s i d e n t  and 

Ch i e f  E x e c u t i ve O f f i c e r  
S h e l l  O i l Company 

BOWEN , W. J .  
Cha i r man o f  the B oa r d  and 

Ch i e f  E x ec u t i v e  O f f i c e r  
T r a n s co E ne r gy Company 

19 8 6  
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BRI CKER , W i l l i am H .  
C h a i rman a n d  

C h i e f  E x e c u t i v e Of f i c e r  
D i amond S h am r oc k Co r po r a t i o n  

BUFK I N , I .  D a v i d  
C h a i r ma n  o f  t h e  B oa r d  a n d  

Ch i e f  E x e c u t i v e Of f i c e r  
T e x a s  E a s t e r n  Co r po r a t 1 o n  

B URKE , F r a n k  M . , J r . 
Ch a i r ma n  a n d  

Ch i e f  E x e c u t i v e O f f i c e r  
B u r k e ,  Maybo r n Company , L t d . 

BURT I S ,  T h eodo r e  A .  
C h a i r ma n  o f  t h e  Boa r d  
S un Company , I nc .  

CALDER , B r uc e , P r e s i d e n t  
B r uc e  C a l d e r , I nc .  

CARL , W i l l i am E . , P r e s i d e n t  
C a r l O i l & G a s , I nc .  

CARVER , J o h n  A. , J r . 
C o l l e g e o f  Law 
Un i v e r s i ty of D e n v e r 

CHANDLE R ,  Co l l i s  P . , J r . 
P r e s i d e n t  
Chand l e r  & A s soc i a te s , I nc .  

CHENAULT , J ame s E . , J r . 
P r e s i d e n t  
Lone S t a r  S t e e l  Company 

CH I LTON , H .  T .  
P r e s i d e n t  and 

Ch i e f  E x e c u t i v e O f f i c e r  
Co lon i a l  P i p e l i n e Company 

CHRI SMAN , N e i l  D .  
S e n i o r  V i c e  P r e s i d e n t  
Mo r g a n  G u a r a n t y  T r u s t  Company 

o f  New Y o r k 



CLARK , E .  H . , J r . 
P r e s i d e n t  and 

Cha i r man of the B oa r d  
B a k e r  I n t e r na t i on a l  

COO K , Lod w r i c k  M .  
Cha i r ma n  o f  th e Boa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
A t l a n t i c  R i c h f i e ld Company 

COPELAN D , Ma r k G . ,  P a r t n e r  
Cope land , Landy e , B e n n e t t  

and Wo l f  

COPULOS , M i l to n  
E ne r gy Ana ly s t  
H e r i tag e Founda t i o n  

COX , Edw i n  L . , C h a i r ma n  
C o x  O i l & Ga s , I n c . 
D a l l a s , T e x a $  

COYLE , Al f r e d J .  
Manag i ng D i r e c to r  
Pa i neWe b be r , I nc o r po r a t e d  

CRU I KSHAN K ,  T h oma s H .  
Pr e s i d e n t  and 

Ch i e f  E x e c u t i v e O f f i c e r  
H a l l i b u r ton Compa ny 

DORN , Dav i d  F . , P r e s i d e n t  
Fo r e s t  O i l  Co r po r a t i o n  

EM I SON , J ame s W . , P r e s i d en t 
We s t e r n  Pe t r o le um Comp a ny 

ERI CKSON , Ron a ld A .  
Cha i r ma n  o f  t h e  

E x ec u t i v e  Comm i t t e e  
E r i c k s on P e t r o l e um Co r po r a t i o n  

FOSTE R , J ame s J . , P r e s i d e n t  
Ve n t u r e  T r ad i ng Compa ny , I n c . 

GARV I N , C .  C . ,  J r . 
Ch a i r ma n  o f  t h e  Boa r d  
E x xon Co r por a t i on 

GARY , J ame s F .  
I n te r na t i on a l  E ne r gy Adv i s o r  
Hono l u l u , Hawa i i  
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GLANVI LLE , J ame s W . 
G e ne r a l P a r t n e r 
L a z a r d  F r e r e s  & Co . 

GON ZALE Z , R i c h a r d  J .  
E n e r g y  Econom i c  Con s u l t a n t  
Au s t i n ,  T e x a s  

GOTTWALD , F .  D . ,  J r . 
Ch i e f  E x e c u t i v e  O f f i c e r , 

C h a i r ma n  o f  t h e  B o a r d  and 
C h a i r ma n  of E x e c u t i v e  Comm i t t e e  

E thy l Co r po r a t i o n  

GRACE , J .  P e t e r , J r . 
C h a i r ma n  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
W .  R .  G r a c e  & Co . 

HALBOUTY , M i c h e l T .  
C h a i r ma n  o f  t h e  B oa r d  a n d  

Ch i e f  E x e c u t i v e O f f i c e r  
M i c h e l  T .  H a l bo u t y  E ne r g y Co . 

HALL , J o h n  R . 
C h a i r ma n  a n d  

Ch i e f  E x e c u t i v e  O f f i c e r  
A s h land O i l , I n c . 

HAM I LTON , F r ed e r i c  C .  
C h a i r ma n , C h i e f  E x ec u t i v e  O f f i c e r  

and P r e s i d e n t  
Ham i l to n  O i l  Cor po r a t i o n  

HAMMER , A r mand 
C h a i r ma n  of the B oa r d  a n d  

Ch i e f  E x ec u t i v e O f f i c e r  
Oc c i d e n t a l  P e t r o l e um Co r po r a t i o n  

HANLE Y , Wm . L e e , J r . 
C h a i r ma n  
H a n l e y  P e t r o l e um I nc .  

HAN Z L I K , Ray bu r n  D . ,  A s s oc i a t e  
H e i d r i c k  and S t r ug g l e s  

HARTLEY ,  F r e d  L .  
C h a i r ma n  a nd 

Ch i e f  E x e c u t i v e  O f f i c e r  
Unoc a l  Co r po r a t i o n  

HAUN , J o h n  D . , P r e s i d e n t  
B a r low & H a u n , I n c . 



HEFNER , Raymond H . , J r . 
Ch a i rman and 

Ch i e f  E x ec u t i v e  O f f i c e r  
Bonr ay E ne r g y  Co r po r a t i o n  

HERI NGER , C h a r l e s  J . , J r . 
Cha i rman and 

Ch i e f  E x e c u t i v e O f f i c e r  
HER CO 

HES S , Leon 
Cha i r man of the Boa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r 
Ame r ad a  He s s  Cor por a t i on 

HOBBS , Ma r c i a  W i l s o n  
Comm un i t y Lead e r  
Los Ang e le s , C a l i f o r n i a  

HOFFMAN , T e r r y  
Re g u l a t o r y  Con s u l ta n t  
S t . P a u l , M i nn e s o t a  

HORTON , Robe r t  B .  
Cha i rman o f  the Boa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r 
The S tand a r d  O i l  Company 

HUFFI NGTON , Roy M .  
Cha i rman o f  the Boa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
Roy M .  H u f f i ng ton , I nc .  

HUNT , Ray L . 
Cha i r man , P r e s i d e n t  and 

Ch i e f  E x ec u t i v e  O f f i c e r 
Hunt Con so l i da te d , I nc .  

HUTCH I SON , W i l l i am L .  
Cha i r man o f  the B oa r d  
T e x a s  O i l  & Ga s Co r p . 

JOHNSON , A . C l a r k 
Cha i rman and 

Ch i e f  E x e c u t i v e O f f i c e r  
Un i o n  T e x a s  P e t r o l e um Co r po r a t i o n  

JONES , A .  V . , J r . 
P a r tne r 
Jone s Company 
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JONES , Jon Re x ,  P a r tne r 
Jone s Company 

KELLE R , Ge o r g e  M .  
Ch a i r m a n  o f  t h e  Boa r d  a n d  

Ch i e f  E x e c u t i v e  O f f i c e r  
C h e v r o n  Co r po r a t i on 

KEPL I NGER , H .  F .  
P r e s i d e n t  a n d  

C h a i r ma n  o f  t h e  B oa r d  
T h e  Kepl i ng e r  Compan i e s  

KETELSE N ,  J ame s  L .  
C h a i r ma n  a n d  

Ch i e f  E x e c u t i v e O f f i c e r  
T e n n e c o  I n c . 

KOCH , Ch a r l e s  G .  
C h a i r m a n  a nd 

Ch i e f  E x ec u t i v e  O f f i c e r  
Koc h I nd u s t r i e s , I n c . 

KUEHN , Ron a l d  L . , J r . 
C h a i r ma n , P r e s i d e n t  a n d  

Ch i e f  E x e c u t i v e  Of f i c e r  
Sona t I n c . 

LAY , K e n n e t h  L .  
C h a i r ma n  o f  t h e  Boa r d  a n d  

Ch i e f  E x e c u t i v e  O f f i c e r  
E n r on Cor p .  

L I CHTBLAU , J o h n  H . , P r e s i d e n t  
Pe t r o l e um I nd u s t r y  Re s e a r c h  

Found a t i on , I nc . 

L I EDTKE , J .  H u g h  
C h a i r ma n  o f  t h e  Boa r d  
Ch i e f  E x e c u t i v e  O f f i c e r 
P e n n z o i l  Company 

McK I NLE Y , J o h n K .  
C h a i r ma n  a nd 

Ch i e f  E x e c u t i v e O f f i c e r  
Te xaco I n c . 

McLEAN , C .  M .  
I ndepend e n t  P e t r o l e um G e o log i s t  
La f ay e t t e , L o u i s i a n a  



McPHERSON , F r a n k  A . 
Ch a i rman and 

Ch i e f  Exec u t i v e  Of f i c e r  
Ker r -McGee Cor por a t i on 

MAGU I RE , Ca r y  M . , P r e s i de n t  
Mag u i r e  Oi l Company 

MAYER ,  F r e d e r i c k  R . , Pr e s i dent 
Cap t iva Co rpor a t ion 

MEDDERS , Tom B . ,  J r . 
Par tne r 
Med de r s  O i l  Company 

MEEK , Paul D .  
Cha i rman o f  the Boa r d  
Ame r ican Pe t r o f i n a , I ncorpo r a ted 

ME ID INGE R , J udy 
Ch a i rman of the Boar d 
Kon i ag I nc . 

MILLER , C .  John , P a r tner 
M i l le r  Ene r g y  Company 

M I SBRENER , Jos eph M . , P r e s i de n t  
O i l , Chem i c a l  & A tom i c  Wor ker s 

I n te r na t i onal Un i on , AFL-CIO 

MI TCHELL , Geor g e  P .  
Cha i rman , Ch i e f  E x ec u t i v e  Of f i c e r , 

and P r e s i d e n t  
M i t c h e l l  Ene r gy and 

Deve lopme n t  Cor por a t ion 

MOFFETT , J ame s R .  
Ch a i rman o f  the Boa r d  and 

Ch i e f  Exec u t ive Of f i ce r  
Fr eepor t-McMoRa n I n c . 

MONAGHAN , Ro ber t L . , P r e s i dent 
Cal-Mon Oi l Company 

MORROW , Richa r d  M .  
Ch a i rman o f  the Boa r d  
Amoco Cor por a t i on 

MOSBACHER , Robe r t  A . , Cha i rman 
Mos bac her Ene r gy Company 

A- 6 

MURPHY , John J .  
Cha i r ma n , P r e s i d e n t  and 

Ch i e f  E x e c u t i ve O f f i c e r  
D r e s s e r  I nd u s t r i e s , I nc . 

MURRAY , A l l e n  E .  
Cha i rman o f  the Boa r d , P r e s i d e n t  

a n d  Ch i e f  E x ec u t ive Of f i c e r  
Mob i l  Cor por a t i on 

NOBLE , S amu e l  R .  
Cha i r ma n  o f  the Boa r d  
Noble Af f i l i a t e s  

O ' CONNOR , Raymond J .  
V i c e  P r e s i d e n t  
C i t i ba n k , N . A .  

O ' LEARY , Thoma s H .  
V i c e  Cha i r ma n  
B u r l i ng ton Nor t he r n  I nc . 

O ' SHIELDS , R .  L .  
Cha i r man o f  the Boa r d  
Panhand le Ea s te r n  Cor po r a t ion 

PACKER , Wi l l i am B . , S r . 
Cha i r ma n  o f  t h e  Boa r d  
S e av i ew P e t r o l e um Company 

PALMER , C .  R .  
Cha i rman o f  the Boa r d , P r e s i d e n t  

a n d  Ch i e f  E x ec u t i v e  O f f i c e r  
Rowan Compan i e s , I nc .  

PARKER , Robe r t  L .  
Cha i r man o f  t h e  Board and 

Ch i e f  Exec u t i v e  O f f i c e r  
P a r k e r  Dr i l l i ng Company 

P I CKENS , T .  Boon e , J r . 
Cha i r man o f  the Boa r d  and 

Ch i e f  E x ec u t i v e  Of f i c e r 
Me s a  P e t r o l e um Comp any 

P I TTS , L .  F r a n k , Owne r 
P i t t s  . E ne r g y Gr o up 

PODARAS , S t r a ton C .  
P r e s i de n t  and 

Ch i e f  E x e c u t i ve O f f i c e r  
Equ i table P e t r o l e um Cor por a t ion 



PRUET , Ch e s l e y  R . , P r e s i d e n t  
P r u e t  D r i l l i ng Company 

PRU NER , Har o ld 
P e t r o l e um/F i na nc i a l  Con s u l ta n t  
Pon te Ve d r a ,  F l o r i d a  

REED , Ro be r t  G . , I I I  . 
Cha i rman o f  t h e  Bo a r d , P r e s 1 d e n t  

and Ch i e f  E x ec u t i v e O f f i c e r  
Pa c i f i c Re s o u r c e s , I n c . 

RI DGWAY , J u l i u s  M . , P r e s i d e n t  
Coa s t a l  E x plor a t i o n , I n c . 

ROBERTS , P h y l l i s  V .  
I n t e r n a t i o n a l  P r e s i d e n t  
Gen e r a l  F e d e r a t i on o f  

Women ' s  C l u bs 

ROBERTS ON , Cor b i n  J .  
Cha i rman o f  t h e  Boa r d  
Q u i ntana P e t r o l e um Cor por a t i on 

ROSENBERG , Hen r y  A . , J r . 
Cha i rman o f  t h e  Boa r d  and 

Ch i e f  E x e c u t i v e  Of f i c e r  
C r own Ce n t r a l  Pe t r o le um 

Co rpor a t i o n  

S I LAS , C .  J . 
Cha i rman o f  t h e  B oa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
P h i l l i p s  P e t r o l e u m  Company 

S IMMONS , Don a ld M . , P r e s i d e n t  
S immon s Roy a l ty Company 

SLAWSON , Don a ld C .  
Cha i rman o f  the Boa r d  and 

P r e s i d e n t  
S l awson Compan i e s  

SMI TH , We ldo n  H .  
Cha i r man o f  the Boa r d  
B i g 6 Dr i l l i ng Company 

SM ITH , Wi l l i am T .  
V i c e  Cha i rman 
Un ion Pac i f i c Cor po r a t i on 

STEVEN SON , W i l l i am A . ,  P r e s i d e n t  
Imp e r i a l  Re so u r c e s ,  I nc .  
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SWALE S , W i l l i am E . , P r e s i d e n t  
Ma r a thon O i l Company 

SWEENE Y , Ro b e r t  J .  
P r e s i d e n t  a n d  

Ch i e f  E x e c u t i v e  O f f i c e r  
M u r ph y  O i l Co r po r a t i on 

THOMP S ON , J o h n  P .  
C h a i r ma n  o f  t h e  B oa r d  
T h e  S o u t h l a nd C o r po r a t i on 

THOMP SON , Ro be r t J .  
P r e s i d e n t  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
Thomp s o n  & Co . 

TRUE , H .  A . , J r . 
P a r tne r 
T r u e O i l  Company 

WARD , L .  0 .  
Owne r -P r e s i d e n t  
Wa r d  P e t r o l e um Co r po r a t i on 

WEST , Ro be r t  V . , J r . 
C h a i r ma n  o f  t h e  B o a r d  a n d  

Ch i e f  E x e c u t i v e O f f i c e r  
T e s o r o  Pe t r o l e um Co r po r a t i o n  

W I LL I AMS , J o s eph H .  
Cha i r ma n  o f  t h e  B oa r d  a n d  

Ch i e f  E x e c u t i v e O f f i c e r  
T h e  W i l l i am s  Compa n i e s  

W I LL I AMSON , E r n e s t  L .  
C h a i rman a n d  

Ch i e f  E x e c u t i v e O f f i c e r  
The L o u i s i a n a  L a n d  a n d  

E xp l o r a t i on Company 

WI S CHER , I r e n e  S .  
P r e s i d e n t  and 

Ch i e f  E x e c u t i v e O f f i c e r  
P a n h a n d le P r od u c i ng Comp a ny 

WRI GHT , M .  A .  
C h a i rman o f  t h e  B oa r d  
Came r on I r o n  Wo r k s , I nc .  

Z AH , P e t e r s o n , C h a i r ma n  
T h e  Nava j o  T r i b a l  Counc i l  



ZARROW , Henr y ,  P r e s i de n t  
Soone r P ipe & S upply Corpo r a t ion 
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ZEPPA , Kea t i ng v . , Cha i r ma n  
De l t aUS Cor po r a t i o n  



AP PEND I X  B 

NAT I ONAL PET ROLEUM COUNC I L  

COMM I TTEE ON 
U . S .  O I L  & GAS OUTLOOK 

CHAI RMAN 

J ame s L .  K e te l s en 
Cha i r man and 

Ch i e f  E x ec u t i v e  O f f i c e r  
Tenneco I nc . 

EX OFF I C IO 

Ralph E . B a i l e y  
Cha i r man 
Nat i on a l  P e t r o le um Counc i l  

GOVERNMENT COCHAI RMAN 

Don a l d  L . B a u e r  
Ac t i ng A s s i s t a n t  S e c r e t a r y  

f o r  Fo s s i l  E ne r g y 
U . S .  D e pa r tme n t  o f  E ne r g y  

E X  OFF I C I O  

Edw i n  L .  Cox 
V i c e  C h a i r ma n  
Na t i on a l  P e t r o l e um Counc i l  

SECRETARY 

Ma r s h a l l  w .  N i c h o l s  
E x e c u t i v e  D i r�c tor 
N a t i on a l  P e t r o l e um Co u nc i l  

J a c k  M .  Al l e n , P r e s i d e n t  
Alpa r Re s o u r c e s , I n c . 

* 

Gl enn P .  Ande r s on , P r e s i d e n t  
Andov e r  Re s ou r c e s Co r po r a t i o n  

J o h n  A .  B a d e n  
Execu t i v e  D i r e c to r  
Mag u i r e  O i l  and G a s  I ns t i t u te 
Sou the r n  Me t h od i s t  Un i v e r s i ty 

J ohn F .  Boo k ou t 
P r e s i d e n t and 

Ch i e f  E x e c u t i v e  O f f i c e r  
S h e l l  O i l  Company 

w. J .  Bow e n  
Cha i r man o f  t h e  Boa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r 
T r ans co E ne r gy Comp�ny 

Co l l i s  P .  C h a n d le r , J r . 
P r e s i de n t  
Chand l e r  & A s soc i a te s , I nc .  

* 
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* 

M i l ton Cop u l o s  
E ne r g y  An a ly s t 
H e r i t a g e  F o u n d a t i o n  

J ame s W .  G l a n v i l l e  
G e ne r a l  P a r t n e r 
L a z a r d  F r e r e s  & Co . 

M i c h e l  T . H a l bo u ty 
C h a i r ma n  of the B oa r d  a n d  

Ch i e f  E x e c u t i v e  O f f i c e r  
M i c h e l  T .  H a l bo u ty E ne r g y  Co . 

Raymond H .  H e f ne r , J r . 
P r e s i d e n t  
Bon r ay E n e r g y Co r po r a t i o n  

Te r r y Hof f m a n  
Reg u l a to r y  Con s u l t a n t  
S t . P a u l , M 1 n n e s o t a  

Roy M .  H u f f i ng ton 
C h a i r ma n  of the B oa r d  a n d  

Ch i e f  E x e c u t i v e  O f f i c e r  
Roy M .  H u f f i ng to n , I n c . 



COMMITTEE ON U . S . O I L  & GAS OUTLOOK 

Ray L .  H u n t  
Cha i r man , P r e s i d e n t  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
H u n t  Co n so l i d a te d , I nc .  

A . C la r k  J o h n s o n  
C h a i rman and 

Ch i e f  E x ec u t i v e  O f f i c e r  
Un i o n  T e x a s  P e t r o l e um 

Cor por a t i on 

Geo r g e  M .  K e l le r 
Cha i rman o f  t h e  Boa r d  and 

Ch i e f  E x e c u t i v e  O f f ic e r  
Ch e v r on C o r por a t i on 

H .  F .  Kepl i ng e r  
P r e s i d e n t  and 

Cha i rman of the Boa r d  
T h e  Kepl i ng e r  Compan i e s  

Ron a ld L .  K u e h n ,  J r . 
Cha i rman , P r e s i d e n t  and 

Ch i e f  E x e c u t i v e  O f f i c e r 
Sona t I nc . 

Kenne t h  L . L a y  
Cha i rman o f  t h e  B oa r d  and 

Ch i e f  E x e c u t i v e  Of f i c e r 
E n r on Cor p .  

J o h n  H .  L i c h t b l a u , P r e s i d e n t  
Pe t r o l e um I nd u s t r y  Re s e a r c h  

Found a t i on , I nc .  

F r a n k  A . McPh e r son 
Cha i rman and 

Ch i e f  E x e c u t i ve O f f i c e r  
Ke r r -McGe e Co r po r a t i o n  

C .  J o h n  M i l l e r , P a r t n e r  
M i l l e r  E n e r g y  Compa ny 

Geor g e  P .  M i t c h e l l  
Cha i r ma n , 

Ch i e f  E x ec u t i v e O f f i c e r , 
and P r e s i d e n t 

M i t c h e l l  E ne r gy and 
Deve lopme n t  Co r po r a t i o n  
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R i c h a r d  M .  Mo r r ow 
C h a 1 rman o f  t h e  Bo a r d  
Amoco Co r po r a t i o n  

Al l e n  E .  Mu r r ay 
C h a i r m a n  o f  t h e  B o a r d , P r e s i d e n t  

a n d  Ch i e f  E x e c u t i v e  O f f i c e r  
Mo b i l  Co r po r a t i o n  

C .  R .  P a lme r  
C h a i r ma n  o f  t h e  B oa r d , P r e s i d e n t  

a n d  C h i e f  E x e c u t i v e  O f f i c e r  
Rowan Comp a n i e s , I nc .  

Ro be r t L .  P a r k e r  
C h a i r ma n  o f  t h e  B oa r d  and 

Ch i e f  E x e c u t i v e  O f f i c e r  
P a r k e r  D r i l l i ng Company 

L .  F r a n k  P i t t s , Own e r  
P i t t s  E n e r g y  G r oup 

Ha r o ld P r u n e r  
P e t r o l e um/F i n anc i a l Con s u l t a n t  
Pon t e  Ved r a ,  F l o r i d a  

C .  J . S i l a s  
C h a i r ma n  o f  t h e  B oa r d  and 

Ch i e f  E x e c u t 1 v e  O f f i c e r 
P h i l l i p s  P e t r o l e um Company 

W i l l i am E . S w a le s , P r e s i d e n t 
Mar a t hon O i l  Company 

E r ne s t  L .  W i l l i am s o n  
C h a i r ma n  a nd 

C h i e f  E x e c u t i v e  O f f i c e r  
T h e  L o u i s i a n a  L a n d  and 

E x p l o r a t i on Company 

M .  A . Wr i g h t 
C h a i r ma n  o f  t h e  B oa r d  
Came r o n  I r o n  Wo r k s , I n c . 

P e t e r s o n  Z ah , C h a i r ma n  
T h e  N a v a j o T r i ba l  Co u n c i l  



NATI ONAL PETROLEUM COUNC I L  

COORD I NATING SUBCOMMI TTEE 
OF THE 

COMMI TTEE ON 
U . S .  O I L  & GAS OUTLOOK 

CHAI RMAN 

c .  E .  S h u l t z  
V i c e P r e s i d en t 
Cor por a t e  P l ann i ng & Deve lopmen t  
Tenne co I n c . 

AS S I STANT TO THE CHAI RMAN 

Kenne th D .  Raven 
D i r e c tor  of Spe c i a l  P r o j e c t s  
Corpo r a te P lann ing & Deve lopme n t  
Tenneco I n c . 

* 

J .  Edwa r d  B a k e r  
V i c e  Pr e s i d e n t  and 

D i r e c to r  o f  O i l  and G a s  
La z a r d  F r e r e s  & Company 

R.  Ge r a ld Benne t t , P r e s i d e n t  
Hous ton P ipe L i ne Company 

R.  G .  C l eme n t s  
Manag e r , Ope r a t ions  & P l ann ing 

Explor a t ion & P r o d uc t ion , u . s .  
Ma r a thon O i l  Company 

Ch a r le s  F .  Coo k 
V i ce P r e s i de n t  
Re s e a r c h  a n d  Deve lopme n t  
Ph i l l ips  Pe t r o leum Company 

T .  c .  DeLoach 
V i ce P r e s i d e n t  
U . S .  S upp ly & P lann i n g  
u . s .  Ma r k e t i ng & Re f i n i ng 

D i v i s i on 
Mob i l  O i l  Cor por a t i on 

* 

GOVERNMENT COCHAI RMAN 

Dav i d  J .  Beecy  
D i r e c to r  of  P lann i n g  and 

Env i r onme n t  
O f f i ce o f  Fo s s i l  Ene r g y  
u . s .  Depa r tme n t  o f  Ene r g y  

SEC RETARY 

John H. Guy , I V  
D e p u t y  Exe c u t i v e  D i r e c to r  
N a t i o n a l  Pe t r o l e um Counc i l  

* 

John W .  Dewe s 
V i c e  P r e s i d e n t , P ub l i c  A f f a i r s  
Che v r o n  U . S . A .  I n c . 

W i l l i am L .  F i s h e r , D i r ec to r  
B u r e a u  o f  Econom i c  Geo logy 
Un i ve r s i ty of  Te x a s  a t  Au s t i n  

Edwa r d  L .  F lom , Manag e r  
I nd u s t r y  An a l y s i s  and 

Fo r e c a s t s  
E conom i c s  Depa r tme n t  
Amoco Co r po r a t i on 

P a t r i c k  J .  F .  G r a t ton , P r e s i d e n t  
P a t r i c k  J .  F .  G r a t ton , I n c . 

John H .  L i ch tb l a u , P r e s i d e n t  
P e t r o l e um I nd u s t r y  Re s e a r ch 

Found a t i o n , I nc . 

J ac k  Lor e n z  
E x ec u t i ve D i r ec to r  
I z a a k  Wa l ton L e a g ue o f  Ame r i c a  
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COORD I NAT I NG SUBCOMM I TTEE 

Robe r t  P .  L u k e  
E x e c u t i ve V i c e  P r e s i de n t  
Co a l  a n d  U r a n i um Ope r a t i on s 
K e r r -McGe e Coa l Cor por a t i on 

Jame s E .  McNabb , Manag e r  
Econom i c s  and P o l i cy D i v i s i on 
Coo r d i n a t i ng and P l ann ing  Dept . 
Conoco I n c . 

D .  G .  Ru s s e l l , P r e s i de n t  
She l l  Deve lopmen t  Company 

S am H .  S c h u r r  
Deputy D i r e c to r  
Ene r g y  S t udy C e n t e r  
E l e c t r i c  Powe r Re s e a r c h  I n s t i t u t e  

H a r o ld B .  Scogg i n s , J r . 
Gene r a l  Coun s e l  and 

Pr e s i d e n t  E l e c t 
I nd e pe nd e n t  Pe t r o l e um A s soc i a t ion 

of  Ame r i c a  

F r an k  A .  Ve r r a s t r o , D i r e c to r  
Fed e r a l  Gove r nme n t  Re l a t ion s 
Penn z o i l  Company 

SPEC IAL AS S I S TANTS 

Joseph B .  Co r n s , D i r e c to r  
I nd u s t r y  An a ly s i s  a n d  For e c a s t s , 

No r th Ame r i c a  
Amoco Co r po r a t ion 

c .  Pau l H i l l i a r d  
P r e s i d e n t  
B ad g e r  O i l  Co r po r a t i on 

Lee L .  Papayo t i ,  Manag e r  
B u s i ne s s  Deve lopmen t 
Hou s ton P ipe L in e  Company 

G l e n  E .  S c h u l e r , J r . 
Man age r ,  Econom i c  P l ann i n g  

a n d  An a ly s i s  
Co rpor a te P l ann i ng & Deve lopmen t  
Tenneco I n c . 

C h e r y l  J .  T r ench  
D i r e c to r  o f  Re s e a r c h  
P e t r o l e um I nd u s t r y  Re s e a r c h  

Found a t i on , I n c . 

J ame s W .  W i n f r ey 
Con s u l t a n t  
Hou s ton , Te x a s  
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NATI ONAL PETROLEUM C OUNC I L 

EC ONOMIC AND ENVI RONMENTAL IMPACTS TASK GROUP 
OF THE 

COMMI TTEE ON 
U . S . O I L  & GAS OUTLOOK 

CHAI RMAN 

Jame s E .  McNabb , Ma nag e r  
Econom i c s & Po l i cy D i v i s ion 
Coord i n a t i ng & P l a n n i n g  

Depa r tme n t  
Conoco I n c . 

ASS I S TANT TO THE CHA I RMAN 

I 

Robe r t  c .  F r y , J r . ,  Econom i s t  
Econom i c s & Po l i cy D i v i s i on 
Coord i n a t i ng & P l ann i ng 

Depa r tme n t  
Conoco I n c . 

i 
John A .  Bad � n 
Execu t i v e  D i r e c to r  

* 

Mag u i r e  O i l 1 and G a s  I n s t i tu t e  
South e r n  Me �hod i s t Un i v e r s i ty 

Dav i d  John Be h l i n g , J r . 
V i c e  Pr e s i d e n t  

I • 
Ene r g y  Econom 1 c s  
Cha s e  Ma nh a t tan B a n k  I 

Jon B r oc k  
Manag e r  of  �a r k e t i ng 
Ha l l i bur ton Se r v i c e s  

W .  R .  B r own � Coo r d i n a to r  
Gove r nme n t  Re l a t i o n s  
Te x aco I n c . 

L .  J .  Deman , D i r ec to r  
Ma r k e t  Re s e a r ch 
Te x a s  Ea s t e t n Co r po r a t i o n  

An thony J .  F i n i z z a 
Ch i e f  Econom i s t  
Atla n t i c  Ri q h f i e ld Company 

* 
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GOVERNMENT C OCHA I RMAN 

John S t a n ley-M i l le r  
Ac t i ng D i r ec to r  
I n t eg r a t ed Econom i c  An a ly s i s  
U . S .  Depa r tme n t  o f  Ene r g y  

S ECRETARY 

B e n j am i n  A .  O l i v e r , J r . 
As s i s t a n t  Comm i t te e  Coor d i n a to r  
Na t i on a l  Pe t r o l e um Coun c i l  

* 

R .  G l e nn Hubba r d  
As s i s t a n t  P r of e s so r  o f  Econom i c s  
No r thwe s t e r n  Un i ve r s i ty 

S c o t t  T .  Jone s 
Vi c e  Pr e s i d e n t  
Ene r g y  & U t i l i t i e s  Econom i c s  
C h a s e  Econome t r i c s  

Dav i d  H .  Kn app 
Manag e r  and En e r g y  Econom i s t  
B r own B r o th e r s  H a r r i ma n  & Co . 

H a n s  H .  Land s b e r g  
S e n i o r  F e l low Eme r i tu s  
Re sour c e s  f o r  t h e  F u t u r e  

H e n r y  L e e  
E x e c u t i v e  D i r e c t o r  
K e nnedy S chool o f  Gov e r nme n t  
Ene r g y  a nd Env i r onme n t a l  

Pol i c y  C e n t e r  
H a r v a r d  Un i v e r s i ty 

Ron a ld L .  P r ombo i n  
S e n i o r  Econom i s t  
Amoco Co r po r a t i o n  



ECONOMI C AND ENVI RONMENTAL IMPACTS TASK GROUP 

Jame s C .  Qu i g e l  
Reg u l a to r y  and Env i r onme n t a l  

S upe r v i sor  
C i t i e s  S e r v i c e  O i l & Gas 

Co rpor a t i on 
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Ri c h a r d  C . Spa r l i ng , D i r e c to r  
Econom i c  & F i nanc i a l  S tud i e s  
Econom i c  and S t a t i s t i c a l  

An a l y s i s  
I nd epe nd e n t  Pe t r o l e um 

Assoc i a t i on o f  Ame r i c a  



NAT I ONAL PETROLEUM C OUNC I L  

H I S TORICAL FACTORS TASK GROUP 
OF THE 

COMMI TTEE ON 
U . S .  O I L  & GAS OUTLOOK 

CHAI RMAN 

Fr ank A .  Ve r r as t r o , D i r e c t o r  
Fed e r a l  Gove r nme n t  Re l a t i on s  
Penn zo i l  Company 

ASS I S TANT TO THE CHAI RMAN 

Kathleen  J .  W i n n  
S e n i o r  Wa sh i ng ton Rep r e s e n t a t i v e  
Penn zo i l Company 

* 

Ha r r y E .  B a r sh , J r . , E s q . 
Camp , Carmouche , B a r s h , 

G r ay , Hof fmann & G i l l 

R .  H .  Boe k e , Ma nag e r  
Pol i t i c a l  Af f a i r s  P lann i ng 
Mob i l  O i l Co r po r a t ion  

Do r i s  J .  Dewton 
As soc i a t e  D i r e c to r  
Fed e r a l  Gove r nme n t  Re l a t i o n s  
As h land O i l , I n c . 

A .  Denny E l le rman 
Exe cut i ve Vi c e  P r e s i d e n t  
Na t i onal  Co a l  As soc i a t i o n  

* 
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GOVERID1ENT C OCHAI RMAN 

F r ank E .  La l ley , D i r e c t o r  
Pe t r o l e um S upply D i v i s i o n  
u . s .  Dep a r tme n t  o f  En e r g y  

SEC RETARY 

B e n j am i n  A .  Ol i v e r , J r . 
As s i s t a n t  C omm i t te e  

Coor d i n a to r  
Na t i on a l  Pe t r o l e um Counc i l  

* 

Mi c h a e l I .  Ge r ma n  
V i c e  P r e s i d e n t  
P l a n n i n g & An a l y s i s  
Ame r i c a n  G a s  Assoc i a t i o n  

J e r ome E .  Ha s s  
S .  C .  Johnson G r ad u a t e  

Sc hool o f  Ma n a g eme n t  
Co r n e l l  Un i ve r s i ty 

Robe r t  S .  Long 
Gene r al  Man ag e r  
Na tu r a l G a s  Ma r k e t i n g  
D i amond S h am r o c k E x p lo r a t i o n  

a n d  P r od uc t i o n  Company 

Henry S t e e l e 
Depa r tme n t  o f  Econom i c s  
Un i ve r s i ty o f  Hou s ton 



NAT I ONAL PETROLEUM COUNC I L  

FUTURE SUPPLY/DEMAND FACTORS 
TAS K  GROUP 

OF THE 
COMMI TTEE ON 

U . S .  O I L  & GAS OUTLOOK 

CHAI RMAN GOVERNMEN T  COCHAI RMAN 

John W .  Dewe s 
V i c e  P r e s i d e n t , P u b l i c  A f f a i r s  
Ch e v r o n  U . S . A .  I n c . 

AS S I S TANT TO TH E  CHAI RMAN 

Robe r t  N .  H i l l 
Ma r ke t  E v a l u a t io n  
Econom i c s  Depa r tme n t  
Ch e v r on Co r po r a t ion 

John B .  Boa tw r i g h t  
Company Econom i s t , U . S .  
E x xon Company ,  U . S . A .  

A .  S idney Bonne r ,  J r . 
P r e s i d e n t  
C o x  O i l  & G a s , I n c . 

Geo r g e  L .  Ca r l son 
Gene r a l  Manag e r  
Explo r a t ion & P r o d uc t ion 

Econom i c s  
She l l  O i l  Company 

Don a ld M.  C r ann , Man ag e r  
B u s i ne s s  S tud i e s  

* 

U . S .  Ma r k e t i ng and Re f i n ing  
Mob i l  O i l  Co r po r a t ion  

* 
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Raymond J . B r a i t s c h , J r . 
Deputy D i r e c to r  
O f f i c e  o f  P l ann i n g  & Env i r onme n t  
u . s . Depa r tmen t  o f  Ene r g y  

SECRETARY 

John H .  Guy , I V  
D e p u t y  E x e c u t i v e  D i r e c t o r  
N a t i o n a l  Pe t r o l e um Counc i l  

* 

Dan i e l  A .  D r e y f u s  
V i c e  P r e s i d e n t  
S t r a te g i c  An a ly s i s  and 

Ene r g y  Fo r e c a s t i ng 
G a s  Re s e a r ch I n s t i t u te 

Tapan t-1un r o e  
Ch i e f  Econom i s t  
Pac i f i c G a s  and E l e c t r i c  Company 

R i c h a r d  Ne h r i n g , P r e s i d e n t  
NRG As soc i a t e s  

D e bo r ah Rowe l l  
D i r e c to r  o f  S t a t i s t i c s  
I nd epend e n t  Pe t r o le um A s s o c i a t i on 

o f  Ame r i c a  



FUTURE SUPPLY/DEMAND FACTORS TASK GROUP 

Stephen A .  Sm i th 
S en ior V i c e  P r e s i d e n t  and D i r e c tor  

o f  Ene r g y  P r od u c t s  G r oup 
Data Re sou r c e s , I nc . 

Richard  J .  Snyd e r ,  D i r e c to r  
Long Ran ge P l ann ing 
Te nne s s ee Ga s T r a n sm i s s ion Company 

A .  J .  Sobey 
Sen i o r  D i r e c to r  
Ene r gy and Ad vanced 

P r o d uc t s  Econom i c s  
Gene r a l  Mo to r s  Co r po r a t i on 

Hos s e i n  Tahma s s e b i  
Ch i e f  Econom i s t  and 

Man ag e r  of Ma r ke t  Re s e a r c h  
A s h l and O i l , I nc . 

SPEC IAL ASS I STANTS 

Gary A .  Dobbs 
Plann ing Manag e r  
Santa Fe M i ne r a l s , I nc . 

N i g e l  God ley 
V i ce P r e s i de n t  
Ar thur D .  L i t t le , I n c . 

H .  W i l l i am Hochhe i se r  
Re sou r c e  Ana ly s t  
O f f i ce o f  P l ann i ng and 

Env i ronmen t 
O f f i ce o f  Fos s i l  Ene r g y  
U . S .  Depa r tme n t  o f  Ene r g y  
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Robe r t  B .  K a l i s c h , D i r e c to r  
G a s  S upp ly and S t a t i s t i c s  
Ame r i c an Ga s As soc i a t ion  

Howa r d  A .  Mue l l e r  
P r og r am Man ag e r  
Fue l and Ope r a t i on s  P l a n n i n g  
P l ann i ng a n d  Eva l u a t ion  D i v i s io n  
E l e c t r i c  Powe r Re s e a r ch I n s t i t u t e  

Cha r le s  w .  Ra k e r , D i r ec to r  
C o r po r a t e  P l an n i n g  
En ron Co r p . 



APPEND I X  C 

PROV I S O S  REGARD ING THE NPC SURVEY OF 
O I L  & GAS OUTLOOK 

The NPC O i l  & G a s  S upply Out l ook Survey reque s ted d e t a i l ed 
energy out l ooks for the u . s . and non-communi s t  wor l d  under two 
price trend s  prov ided by the DOE i n  the a ttached l e tter o f  
May 1 4 , 1 9 8 6 . The upper p r i c e  t r e nd s ta r t s  a t  a n  ave rage r e 
f inery crude o i l  acqu i s i t ion p r i c e  o f  $ 1 8  pe r b a r re l in 1 9 8 6  and 
has real p r i c e  growth of 5 percent per ye ar , r e ach ing $ 3 6  per 
barre l in the year 2 0 0 0 . The l owe r p r i c e  trend starts a t  $ 1 2  per 
barr e l  i n  1 9 8 6  and has 4 percent per year r e a l  growth , reach i ng 
$ 2 1  pe r b arre l in 2 0 0 0 . 

The analys i s  o f  the s urvey re spon s e s  was c omp l ic a ted by the 
vary ing degree of deta i l  provided among th e r e s po ns e s . A l though 
5 2  que s t ionnaire s we re d i s tr ibuted , only 2 8  of the 3 3  re spon s e s  
were in a u s ab l e  form . 

Even s oph i s t i c ated s tat i s t i c a l  ana l y s i s  o f  p a s t events i s  
inadequate for pred i c ting the future i f  the h i s to r i c a l  d a t a  d o  
not conta in a n  event s imi l ar t o  the current o r  expec ted future 
events . Th i s  l imitat ion is re f l e c ted i n  th i s  s urvey . Energy 
forec a s t e r s  h ave no recent h i s to r i c a l  events to me a s ure the 
impact of sharp l y  f a l l ing pr i c e s  of petrol eum , nor h a s  the r e  b e e n  
a per iod in h i s tory whe n  the price o f  pe tro l eum grew in r e a l  
terms at a 4 t o  5 pe rcent r a te f o r  f i fteen ye a r s . 

F ewer forec a s t s  were rece ived for the l ower p r i c e  trend . A 
number o f  r e s pondents i nd i c ated that the ir propr i e t ary mode l s 
yie lded r e s u l t s  that were una c c eptab l e  or tha t  the i r  mode l s  could 
not re ach a f e a s ib l e  s o lution in the l a ter y e a r s  i n  the l owe r 
price c a s e . 

D e s p i te the d i f f i c u l t i e s exper ienc ed by s ome forec a s te r s  in 
deve loping " r e a s onab l e " re spon s e s  to the two price out l ook s pro
vided , the gene r a l  s tory to ld by the re spon s e s  of expe r t s  is 
cons i s tent a s  to d i r e c t ion if not a s  to the ab s o lute l e ve l  o f  
spec i f ic var iable s .  Both the dome s ti c  s upp l y  and demand o f  o i l  
and gas are re s pons ive to economic forc e s . Low p r i c e s  s t imu l ate 
demand and r e tard s upply , and the reve r s e  is true for h igher 
pr i c e s . Hence the s urvey r e s pons e s  are not u nr e a s onab l e  in pro
j ec t ing h ighe r o i l  impor t s  in the l ower price trend than i n  the 
upper price trend , a l though i nd ividual r e s ponden t s  and othe r s  may 
d i s agree with the pro j ec ted l eve l of o i l  impo r t s  in the l ater 
ye ars . 
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Department of Energy 
Washington ,  DC 20585 

May 14 , 1 986 

Mr . J am e s  L .  K e t e l s e n  
Ch a i rm an a n d  C h i e f Execut i v e  Offi c e r  
Te n ne c o  I n c o r p o rated 
Ten n eco Bu i l d i n g 
Po st O f f i c e  B o x  2 5 1 1  
Ho u st o n , TX 7 7001 

De a r  M r . K e t e l s e n : 

Immed i a t e l y fol l owi n g  t h e Ap r i l 22 , 1 986 , meet i n g  of  t he 
Na t i o n a l  Pe t r o l e um Co u n c i l ( N PC ) Comm i ttee o n  U . S .  Oi l a n d  Ga s 
Ou t l o o k , t he Coo rd i n at i n g Subcomm i ttee met . A p r i me a g e n d a  i t em 
wa s to d i s c u s s  c r i t i c a l  path i t em s  fo r t h e  s t udy ex am i n i n g t h e  
p r i ma ry fact o rs affect i n g t he Nat i o n ' s fut u re s u p p l y  a n d  d ema nd o f  
o i l a n d  g a s . 

I t  was a g r e ed t h at t he Depa rtment o f  E n e rgy wo u l d p ro v i de t wo 
o i l p r i c e c a s e s  i n t e nded to sug gest a r a n g e  o f  pl a u s i b l e p r i c e s  a s  
a s s umpt i o n s  f o r  t he p u r po se of t h i s st udy . I n  re s po n s e , we wo u l d 
p ro po s e  t h e  fo l l owi n g  s i m p l i fi ed c a s e s : 

1 .  Ca s e  A - - St a rt i ng at $1 2  p e r  b a r re l  i n  1 986 a nd 
i n c re a s i n g by fo u r  pe r c e n t  pe r ye a r  t o  
a b o u t  $21  per  b a r rel i n  t he yea r 2000 . 

2 .  Ca s e  B - - S t a rt i n g  at $ 1 8  p e r  ba r r e l  i n  1 986 a n d  
i n c re a s i ng by f i ve p e rc e n t  p e r  ye a r  t o  
a bo u t  $ 36 p e r  ba r r e l  i n  t h e  ye a r  2000 . 

The se o i l p r i c e s  a re e x p r e s s ed i n  1986 d o l l a rs a n d  s h o u l d b e  
i nt e r p reted a s  t h e  U . S .  Compo s i te R e f i n e r  Ac q u i s i t i o n C o s t . 

We a p p re c i ate t he e ffo rts of you a nd t he ot h e r  N P C m emb e rs  o n  
t h i s m o s t  i m p o rt a nt s t udy .  

c c : 
Ma r s h a l l Ni c h o l s 

S i n ce rel y ,  

� (. .:.P.. . '-'lL 
Do n a l d L .  Ba u e r  
Act i n g As s i s t a n t  Sec ret a ry 

fo r Fo s s i l E n e rgy 
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TABLE C - 1  

NON-COMMUNIST WORLD O I L  SUPPLY/DEMAND BALANCE 

(Thousand Barrels Per Day ) 

PRICE TREND BAS IS :  UPPER 

CONSUMPT ION 

United States 

Western Europe 

Japan 

Other OECD 

Rest of World ( 1 )  

TOTAL CONSUMPT ION 

SUPPLY 

Non-OPEC Crude & Condensate Product ion ( 2 )  

United States 

Canada (ex . tar sands ) 

Mexico 

Wes tern Europe 
Other Non-OPEC 

Subtotal Non-OPEC Crude & Condensate 

Non-OPEC NGL Product ion 

OPEC Crude & Condensate Production ( 2 ) 

Ecuador 

Venezue la 
Algeria 

Gabon 

Libya 

Nigeria 

Iran 

Iraq 

Kuwait 

Qatar 

United Arab Emirates 

Saudi Arab ia 

Neutral Zone 

Indonesia 

Subtotal OPEC Crude & Condensate 

OPEC NGL Product ion 

Total Crude , Cond . , & NGL Production 

Tar Sands , Shale & Other Syn . Fuels 

Ref inery Gains & Inven . Change ( 3 )  

Net Imports from Comm . Countries 

TOTAL OIL SUPPLY 

Errors & Omiss ions 

Actual 

1985 

1 5 , 697 

1 1 , 64 3  

4 , 351 

2 , 539 

1 1 , 600 

45 , 830 

8 , 9 2 0  

1 , 296 

2 , 734 

3 , 76 2  

5 , 73 1  

2 2 , 443 

2 , 6 7 8  

2 78 

1 , 6 7 1  
639 

153 

1 , 059 

1 , 4 7 1  

2 , 201 

1 , 433 

846 

301 

1 , 193 

3 , 218 

341 

1 , 258 

16 , 06 2  

1 , 060 

4 2 , 243 

436 

1 , 130 

1 , 700 

4 5 , 509 

3 2 1  

( 1 )  Includes OPEC , middle income countries , and the LDCs . 

1990 

16 , 3 3 1  

1 1 , 89 1  

4 , 53 1  

2 , 56 2  

1 2 , 883 

48 , 198 

7 , 959 

1 , 265 

3 , 0 15 

3 , 5 15 

6 , 3 80 

2 2 , 13 4  

2 , 592 

2 74 

1 , 855 
6 90 

1 4 7  

1 ,  2 18 

1 ,  7 2 4  

2 , 344 

2 , 1 7 5  

1 , 06 5  

3 2 7  

1 , 307 

4 , 4 7 1  

3 4 7  

1 , 3 7 4  

19 , 3 18 

1 , 301 

4 5 , 345 

488 

874 

1 , 49 1  

48 , 198 

0 

1995 

1 7 , 004 

1 2 , 1 16 

4 , 658 

2 , 6 3 5  

14 , 06 1  

5 0 , 4 74 

6 , 990 

1 , 2 5 2  

3 , 3 5 1  

3 , 100 

6 , 6 2 4  

2 1 , 3 1 )  

2 , 586 

260 

1 , 992 
724 

134 

1 , 399 

1 , 798 

2 , 88 7  

2 , 663 

1 , 395 

3 96 

1 , 6 18 

5 , 554 

4 2 2  

1 , 314 

2 2 , 556 

1 , 400 

4 7 , 859 

592 

924 

1 , 099 

5 0 , 474 

0 

2000 

1 7 , 403 

1 2 , 36 2  

4 , 667 

2 ,  7 1 2  

1 5 , 306 

5 2 , 450 

6 , 3 53 

1 , 18 2  

3 , 664 

2 , 636 

6 , 296 

2 0 , 13 1 

2 , 3 88 

234 

1 , 96 7  
706 

1 1 7  

1 , 483 
1 , 795 
3 , 1 1 7  

3 , 16 1  

1 , 82 1  

409 

2 , 030 

7 , 3 74 

455 

1 , 250 

2 5 , 919 

1 , 600 

50 , 038 

713 

930 

76 9 

5 2 , 450 

0 

( 2 )  Does not include tar sands , shal e ,  an d  other synthetics , whi ch are reported below .  

( 3 )  Includes strategic reserves . 
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PRICE TREND BAS I S : UPPER 

1 9 8 5  ( 3 )  

1 9 9 0  

1 9 9 5  

2 0 0 0  

P e tro l eum 
L iquids 

3 0 , 8 5 1  

3 2 , 1 8 9  

3 3 , 5 2 0  

3 4 , 3 2 8  

TABLE C - 2  

TOTAL U . S .  ENERGY CONS UMPT I ON B Y  FUELS 
( Tr i l l i on BTU / Y e ar ) ( 1 )  

Hydro- G e o -
Natur a l  

G a s  
( D ry ) C o a l  Nuc l e a r  e l ec t r i c  therma l 

1 7 , 7 6 1  1 7 , 4 8 7  4 , 1 4 4  

1 8 , 1 2 8  1 9 , 1 7 8  5 , 9 1 5  

1 7 , 8 2 6  2 2 , 0 3 8  6 , 1 6 9  

1 7 , 4 8 5  2 5 , 3 1 8  6 , 2 1 0  

2 , 9 1 5  

3 , 4 6 5  

3 , 4 8 0  

3 , 5 4 0  

9 7  

1 5 4 

1 9 9  

2 3 8  

( 1 )  S tandard C o nve r s ion F ac to r s : 

O th e r  ( 2 )  

3 , 2 5 9  

3 , 1 5 2  

3 , 3 3 6  

3 , 4 4 4  

P etro l e um L iqu i d s  ( tota l )  - - approx imat e l y  5 . 3 9 mi l l ion B TU / ba r r e l  
Natura l G a s  - - 1 , 0 3 0  BTU / c ub i c  foot 
Coal - - 2 1 . 4  m i l l ion B TU / shor t ton 

Total 
P r imary 

E ne rg:x 

7 6 , 5 1 4  

8 2 , 1 8 1  

8 6 , 5 6 8  

9 0 , 5 6 3  

Nuc l e a r , Hydro , G eoth e rmal - - 1 0 , 4 0 0  B TU / KWH ( equ iv . fue l i nput i n  s te am p l ant ) 
( 2 )  S o l ar / Wood / Impo r t s  o f  E l e c tr i c i ty / O ther 
( 3 )  Actual D ata 



PRICE TREND BASIS : UPPER 

TABLE C-3 

U . S .  L IQU ID FUELS AND NATURAL GAS SUPPLIES 

Actual 

1985 1990 
OIL : (Thousand Barrels Per Day ) 

Domestic Production - Total 10 , 542 9 , 3 59 

Crude Oil & Lease Condensate 8 , 920 7 , 959 
NGL 1 , 6 2 2  1 , 400 

Net Imports ( 1 ) 4 , 147  6 , 2 14 
Gross Imports - Total 4 , 928 6 , 905 

Crude Oi l ( 1 ) 3 , 098 4 , 605 

Products ( 2 )  1 , 830 2 , 3 00 
Gross Exports - Total ( 78 1 )  ( 6 9 1 )  

Process ing Gain , etc . ( 3 )  730 709 
Synthetic Liquids ( 4 ) 55 49 
From (To )  Inventory ( 1 ) 223  0 

TOTAL OIL SUPPLY 1 5 , 697 16 , 3 3 1  

GAS : (Bi l l ion Cub ic Feet Per Year) 

Net Dry Gas Production 16 , 3 79 16 , 3 56 
Marketed Product ion of Wet Gas ( 5 )  1 7 , 167 1 7 , 1 2 7  

Extraction Loss , Trans fers Out ( 788) ( 77 1 )  

Gross Imports - To tal 926 1 , 3 44 

Canada 903 1 , 344 

Mexico 0 0 
LNG 2 3  0 

Gross Exports ( 55 )  ( 55 )  
From (To ) Inventory (Transmiss ion 

Loss & Unaccounted ) ( 155)  ( 2 45)  
Total Dry Natural Gas 1 7 , 095 1 7 , 400 

Syngas & Other Supplemental 

Gaseous Fluids 134 200 
TOTAL GAS SUPPLY 1 7 , 2 2 9  1 7 , 600 

( 1 )  Deduct crude o i l  suppl ied t o  the SPR ( 1 18 MB/D in 1985 ) . 

( 2 )  Includes NGL ,  alcohol ,  and other unf inished . 

( 3 )  Includes other hydrocarbon and hy drogen ref inery inputs , 

"unaccounted for" crude o i l  inputs and losses . 

1995 

8 , 2 59 

6 , 990 

1 , 269 

7 , 93 7  

8 , 6 1 7  

5 , 9 1 7  

2 , 700 

( 6 80)  

738 

7 0  

0 

1 7 , 004 

1 5 , 187 

1 5 , 902 

( 7 1 5 )  

2 , 2 2 0  

2 , 095 

125 

0 

( 55 )  

( 2 4 5 )  

1 7 , 107 

2 00 

1 7 , 307 

( 4 )  Incl udes tar sands , shale , alcohols , and other synthetic fue l s . 

( 5 )  Excludes quantities for repressuring , vented and f l ared . 
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2000 

7 , 495 

6 , 353 

1 , 142  

9 , 068 

9 , 667 

6 , 66 7  

3 , 000 

( 599 ) 

7 50 

90 

0 

1 7 , 4 03 

14 , 455 

1 5 , 136 

( 6 8 1 )  

2 , 6 16 

2 , 196 

2 2 0  

200 

( 55 )  

( 240) 

1 6 , 7 76 

200 

16 , 976 



TABLE C-4 

NON-COMMUNIST WORLD OIL SUPPLY/DEMAND BALANCE 

(Thousand Barrels Per Day ) 

PRICE TREND BAS IS : LOWER 

CONSUMPTION 

United States 

Western Europe 

Japan 

Other OECD 

Res t of World ( 1 ) 

TOTAL CONSUMPTION 

SUPPLY 

Non-OPEC Crude & Condensate Production ( 2 )  

United States 

Canada (ex . tar sands ) 

Mexico 

Wes tern Europe 

Other Non-OPEC 

Subtotal Non-OPEC Crude & Condensate 

Non-OPEC NGL Production 

OPEC Crude & Condensate Production ( 2 }  

Ecuador 

Venezue la 

Algeria 

Gabon 

Libya 

Nigeria 

I ran 

Iraq 

Kuwait 

Qatar 

United Arab Emirates 

Saudi Arabia 

Neutral Zone 

Indonesia 

Subtotal OPEC Crude & Condensate 

OPEC NGL Product ion 

Total Crude , Cond . , & NGL Production 

Tar Sands , Shale & Other Syn . Fuels 

Refinery Gains & Inven . Change (3)  

Net Imports from Comm. Countries 

TOTAL OIL SUPPLY 

Errors & Omiss ions 

Actual 

1985 

1 5 , 697 

1 1 , 643 

4 , 35 1  

2 , 539 

1 1 , 600 

45 , 830 

8 , 92 0  

1 , 296 

2 , 734 

3 , 76 2  

5 , 731 

2 2 , 443 

2 , 6 78 

2 78 

1 , 6 7 1  

639 

153 

1 , 059 

1 , 47 1  

2 , 201 

1 , 433 

846 

301 

1 , 193 

3 , 2 1 8  

341  

1 , 258 

16 , 06 2  

1 , 060 

42 , 243 

436 

1 , 130 

1 , 700 

45, 509 

3 2 1  

1990 

1 7 , 6 25 

1 2 , 6 8 1  

4 , 845 

2 , 657 

13 , 193 

5 1 , 000 

7 , 136 

1 , 073 

2 , 980 

3 , 343 

5 , 443 

1 9 , 975 

2 , 464 

289 

1 , 929 

770 

163 

1 , 345 

1 , 84 1  

2 ,  725 

2 , 734 

1 , 398 

390 

1 , 56 7  

7 , 2 2 1  

424 

1 , 535 

24 , 33 1  

1 , 446 

48 , 2 16 

4 2 4  

958 

1 , 403 

5 1 , 00 1  

0 

( 1} Includes OPEC , middle income countries , and the LDCs .  

1995 

18 , 9 77 

13 , 269 

5 , 044 

2 , 833 

14 , 52 7  

5 4 , 650 

5 , 654 

1 , 03 3  

3 , 203 

2 , 584 

5 , 578 

1 8 , 052 

2 , 367 

2 56 

2 , 129 

781 

160 

1 , 520 

1 , 879 

3 , 350 

3 , 406 

1 , 823 

417 

1 , 962 

10, 438 

481 

1 , 526 

3 0 , 128 

1 , 694 

5 2 , 2 4 1  

499 

949 

96 1 

5 4 , 650 

0 

2000 

19 , 938 

13 , 86 1  

5 , 284 

3 , 03 1  

15 , 870 

5 7 , 984 

4 , 542 

9 78 

3 , 446 

2 , 04 1  

5 , 433 

1 6 , 440 

2 , 1 58 

245 

2 , 1 2 2  

776 

160 

1 , 606 

1 , 900 

3 , 901 

4 , 184 

2 , 264 

406 

2 , 264 

1 3 , 228 

483 

1 , 520 

3 5 , 059 

1 , 96 1  

55 , 6 18 

605 

975 

786 

5 7 , 984 

0 

( 2 ) Does not include tar sands , shale ,  and other synthetics , which are reported below .  

( 3 )  Includes s trategic reserves . 
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PRICE T REND BAS I S : LOWER 

TABLE C - 5  

TOTAL U . S .  ENERGY CONS UMPT I ON B Y  FUELS 
( T r i l l i on BTU / Year ) ( 1 )  

Hydro- Geo-Petrol eum 
L iqu i d s  

Natur a l  
Gas 

( Dry ) C o a l  Nuc l e ar e l ec tr i c  the rmal 

1 9 8 5  ( 3 )  

1 9 9 0  

1 9 9 5  

2 0 0 0  

3 0 , 8 5 1  

3 4 , 7 7 9  

3 7 , 5 0 2  

3 9 , 4 4 9  

1 7 , 7 6 1  1 7 , 4 8 7  4 , 1 4 4  

1 7 , 4 6 0  1 9 , 2 6 8  5 , 9 1 5  

1 5 , 9 6 0  2 2 , 4 3 7  6 , 1 6 9  

1 5 , 4 2 6  2 5 , 2 6 2  6 , 2 1 0  

( 1 )  S t andard Conve r s ion F ac t o r s : 

2 , 9 1 5  

3 , 4 6 5  

3 , 4 8 0  

3 , 5 4 0  

9 7  

1 2 4 

1 7 6  

2 1 6  

O ther ( 2 )  

3 , 2 5 9  

3 , 1 5 2  

3 , 3 3 6  

3 , 4 4 4 

P e t r o l eum L iqu i d s  ( to ta l )  - - approx imate ly 5 . 3 9 mi l l ion BTU / barre l  
Natural G a s  -- 1 , 0 3 0  BTU / cub i c  foot 
Coal -- 2 1 . 4  m i l l ion B TU / short ton 

Total 
P r imary 

E ne rgy 

7 6 , 5 1 4  

8 4 , 1 6 3  

8 9 , 0 6 0  

9 3 , 5 4 7  

Nuc l ear , Hyd ro , Geotherma l - - 1 0 , 4 0 0  B TU / KWH ( equiv . fue l input i n  s te am p l an t )  
( 2 )  S o l a r / Wood / Import s o f  E l ec tr i c i ty / O th e r  
( 3 )  Ac tua l  D a t a  



PRICE TREND BASIS : LOWER 

TABLE C-6 

u . s .  LIQUID FUELS AND NATURAL GAS SUPPLIES 

Actual 

1985 1990 

OIL: (Thousand Barrel s  Per Day ) 

Domestic Production - Total 10 , 542 8 , 420 

Crude Oil & Lease Condensate 8 , 920 7 , 136 

NGL 1 , 62 2  1 , 284 

Net Imports ( 1 ) 4 , 147 8 , 439 

Gross Imports - Total 4 , 928 9 , 139 

Crude Oil ( 1)  3 , 098 6 , 439 

Products ( 2 )  1 , 830 2 , 700 

Gross Exports - Total ( 78 1 )  ( 700) 

Processing Gain , etc . ( 3 )  730 725 

Synthetic Liquids ( 4 )  5 5  4 1  

From (To ) Inventory ( 1 ) 2 2 3  0 

TOTAL OIL SUPPLY 1 5 , 697 1 7 , 625 

GAS : ( Bi l l ion Cub ic Feet Per Year) 

Net Dry Gas Production 16 , 3 79 15 , 459 

Marketed Production of Wet Gas ( 5)  1 7 , 167 16 , 187 

Extraction Loss , Trans fers Out ( 788) ( 72 8 )  

Gross Imports - Total 926 1 , 582 

Canada 903 1 , 582 

Mexico 0 0 

LNG 2 3  0 

Gross Exports ( 5 5 )  ( 55 )  

From (To ) Inventory (Transmiss ion 

Loss & Unaccounted) ( 15 5 )  ( 23 5 )  

Total Dry Natural Gas 1 7 , 095 16 , 75 1  

Syngas & Other Supplemental 

Gaseous Fluids 134 200 

TOTAL GAS SUPPLY 1 7 , 229 16 , 95 1  

( 1 } Deduct crude oil  suppl ied to the SPR ( 1 18 MB /D in 1985 ) . 

( 2 ) Includes NGL, alcohol , and other unf inished . 

( 3 )  Includes other hydrocarbon and hydrogen refinery inputs , 

"unaccounted for" crude oil inputs and losses . 

1995 

6 , 742 

5 , 654 

1 , 088 

1 1 , 397 

1 2 , 082 

8 , 382 

3 , 700 

(685)  

793 

45 

0 

18 , 9 77 

13 , 345 

1 3 , 974 

(629)  

2 , 2 20 

2 , 095 

125 

0 

( 55 )  

( 2 15 )  

15 , 295 

200 

1 5 , 495 

( 4 }  Includes tar sands , shale , alcohols , and other synthetic fuels . 

( 5 ) Excludes quantities for repressuring , vented and flared . 
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2000 

5 , 484 

4 , 54 2  

942 

13 , 608 

1 4 , 256 

9 , 556 

4 , 700 

(648)  

800 

46 

0 

1 9 , 938 

1 2 , 426 

13 , 01 1  

( 585) 

2 , 6 16 

2 , 28 1  

300 

3 5  

( 55 )  

( 2 10) 

14 , 777 

200 

1 4 , 977 



APPEND I X  D 

I PAA / S I PE S  D RI LL ING SURVEY 

The I ndependent Petrol eum As s oc i at i on o f  Ame r i c a  ( I PAA ) a nd 
the Soc i e ty o f  I ndependent Pro fe s s iona l E arth S c i e nt i s t s  ( S I PE S ) 
surveyed the i r  member ships , with the intent o f  d e t e rmin ing how 
the recent o i l  pr ice dec l ine has impac ted the n e a r - term outlook 
for dr i l l ing . The r e s pondents we re a s ked to e s t imat e  the i r  par
tic ipation i n  we l l s  from 1 9 8 6  to 1 9 9 0  b a s ed o n  three a l ternate 
pr ice leve l s  for oil and gas : $ 1 3  per barre l and $ 1 . 3 0 pe r thou
s and cub i c  f e e t  re spective ly ;  $ 2 0  per barre l and $ 2 . 4 0 per thou
sand cub i c  feet ; and $ 2 7  per b arre l and $ 3 . 5 0 per thou s and c ub i c  
feet . The l ow and midd l e  p r i c e  a s s umpt ions h e r e  approx ima te the 
lower and upper p r i c e  trend s  of the NPC O i l  & G a s  Out l ook Survey . 
There we re 1 , 0 2 3  u s ab l e  r e s pon s e s , out o f  an e s t imated 7 , 0 0 0  po
tent i a l  r e s pondents . The r e s pons e s  cove red p a r t i c ipa t i o n  i n  
1 8 , 1 0 2  we l l s  i n  1 9 8 5 , f o r  an aver age o f  1 7 . 7  we l l  p ar t i c ipat ions · 
and $ 2 . 4  mi l l ion i nve s tment per r e s pondent . 

The data i s  b e s t  s u�mar i z ed by u s ing 1 9 8 5  a s  a b a s e  year and 
expre s s ing the number of we l l s  i n  wh ich r e s pond ent s wou ld p ar t i c 
ipate a s  a percentage o f  tha t  b a s e . 
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Figure D-1. Activity Change for All Respondents. 
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at 

$ 1 3 / $ 1 . 3 0 

$ 2 0 / $ 2 . 4 0 

$ 2 7 / $ 3 . 5 0 

PERCENTAGE CHANGE IN RESPONDENT ACT IVITY 

1 9 8 5  

1 0 0 %  

1 0 0  

1 0 0  

Percentage of 1 9 8 5  B a s e  
1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9 1 9 9 0  

2 1 . 6 % 1 8 . 3 % 1 5 . 6 % 1 4 . 0 % 1 4 . 7 % 

5 0 . 0  5 1 . 2  5 1 . 3  5 0 . 6  5 2 . 5  

9 5 . 3  1 0 6 . 8  1 1 2 . 8  1 1 6 . 8  1 2 4 . 0  

C l e a r l y , a s ub s tant i a l  reduc t ion i n  d r i l l ing ac t ivity i s  pro
j ec ted by th e r e s pondents for the l ow and midd l e  p r i c e a s s umpt i ons . 
The s e  d r i l l i ng trend s l arge ly c on f irm the l evel o f  dome s t i c  act ivity 
imp l ied by the NPC O i l  & Gas Out look Survey . The h igh p r i c e  a s sump 
t ion i n  th i s  I PAA / S I P E S  Survey repre sents approx ima te ly the o i l  
pr i c e  before th e recent dec l i ne , and re spondents i nd i c ate a dec l in e  
in 1 9 8 6 , fo l l owed by moderate growth in dr i l l ing ther e a fter . 

A bre akdown o f  s urvey r e su l t s  wa s made by ope r at i n g  s i z e  o f  re
spondent , by c ompa r ing the e s timate s of re s po ndents above and b e l ow 
the ave r age o f  1 7  we l l s  per res pondent in 1 9 8 5 . Tho s e  who p ar t i c 
ipated in l e s s  than 1 7  we l l s  in 1 9 8 5  repr e s ented over 7 0  pe rcent o f  
the r e s pondents . O f  s igni f i c anc e was th at the s e  s ma l l e r  ope r a tor s 
showed a mo re extreme r e s ponse in e s t imated we l l  par t i c ipat ion i n  
both h igh and low pr i c e  a s s umpt ions . 

at 

$ 1 3 / $ 1 . 3 0 

$ 2 0 / $ 2 . 4 0 

$ 2 7 / $ 3 . 5 0 

at 

$ 1 3 / $ 1 . 3 0 

$ 2 0 / $ 2 . 4 0 

$ 2 7 / $ 3 . 5 0 

PERCENTAGE 

1 9 8 5  

1 0 0 . 0 % 

1 0 0 . 0  

1 0 0 . 0  

PERCENTAGE 

1 9 8 5  

1 0 0 . 0 % 

1 0 0 . 0  

1 0 0 . 0  

CHANGE IN RES PONDENT ACT IVITY 
FEWER THAN 1 7  WELLS 

P e r c entase o f  1 9 8 5  B a s e  
1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  

1 9 . 2 % 1 4 . 0 % 1 2 . 3 % 1 1 . 5 % 1 1 . 8 % 

6 1 . 6  6 4 . 8  6 7 . 0  6 8 . 4  6 9 . 3  

1 2 4 . 0  1 4 3 . 8  1 5 4 . 0  1 6 2 . 9  1 7 1 . 1  

CHANGE I N  RE SPONDENT ACTIVITY 
MORE THAN 1 7 WELLS 

Perc entage o f  1 9 8 5  B a s e  
1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9  

2 2. . 4 % 1 9 . 7 % 1 6 . 7 % 1 4 . 8 % 

4 6 . 0  4 6 . 5  4 5 . 9  4 4 . 5  

8 5 . 5  9 4 . 1  9 8 . 7  1 0 1 . 0  

1 9 9 0  

1 5 . 7 % 

4 6 . 8  

1 0 7 . 8  

The above te nds to c o n f irm the emp i r i c a l  ob s e rvation that 
th e sma l ler ope r a tor s r e s pond f a s ter and to a greater degree th an 
th e l arger e n t i t i e s . 
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NATI ONAL PETROLEUM COUNC I L  DRILLING SU RVEY 

Tota l we l l s  partic ipated in dur ing 1 9 8 5  

Total inve s tment i n  the s e  we l l s  ( approx imate ) 

As suming pre s ent l aw tax tre atment , ava i l ab i l i ty o f  good qua l i ty 
pro spe c t s  and 1 9 8 5  dr i l l ing c o s t s , plus / minus i n f l at ion ( i f any ) , 
we wou ld ant i c ipate par t ic ip ating in the fo l l ow i ng numb e r  o f  we l l s  
i f  the average pr i c e s  we re : 

1 9 8 6  

1 9 8 7  

1 9 8 8  

1 9 8 9  

1 9 9 0  

$ 1 3 / BBL 
$ 1 . 3 0 /MCF 

P l e a s e  return by June 1 6 , 1 9 8 6  to : 

John H .  Guy , IV 
Deputy Executive D i r e c tor 
National Petro l eum C ounc i l  
1 6 2 5  K S treet , N .  W .  
Wa sh ington , D . C .  2 0 0 0 6  
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$ 2 0 / BBL 
$ 2 . 4 0 /MCF 

$ 2 7 / BBL 
$ 3 . 5 0 /MCF 




